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COVPOUNDS, CONJUGATES, AND USES THEREOF 1. Rel ated
Applications [01] This application is based on and
claims priority to, United States provisional patent
application serial no. 60/574,436, filed May 26,
2004, pending, entitl.ed "NATRI URETI.C COVPOUNDS,
CONJUGATES, AND USEshlEReREgses coreeRor 1 221 81 osur e

of each of this application is incorporated 5 here by
<1|18ﬁ‘e§§gﬁég ﬁgﬁgﬁtthsgqntjr ty, and the benefit of the

fili RgTAAT fatdos diﬁsﬂgﬁg%t application is hereby

cl ai mederf olrialal purposes that are legally served by

suchEugibg.oNnoghHtiefent of Government Support [02] The

<1909 Aetriliftealdomibun@s, BREEgaMeE N a8 VSEN FRIHeo B UPPOT t
under_a.research project supported by NH Gant #1

<Igs ALP74538: 98T Phe United States government has
<1aest @ nipimhis in this invention. 10 3. Field of the
<lfv eAPd50R5263] The present invention relates to the
<156l gs Qb /At fdguretic conpound conjugates and variant
<188t r por4eds-@6conpounds, and uses of these in the
<1%é$aﬁgfnt of congestive heart disease and conditions
ated to this condition. For exanple, the

<lzoehpesichtDngergfion 3e3 present i nvention provide a
< :9rgacologically active natriuretic agent and
<2ptodipg that may be used in a fornulation suitable for
<2@ral prmasal , i ntravenous, or 15 subcut aneous
<233 ATSEFERT B%9UeNse | nvention al so provides methods of
<2ps-eparing the natriuretic conpound conjugates,
<2@npuanrisretdndeftodaul ati ons contai ni ng them as wel |

as net hods of using these conjugates and conpounds.
<2By- way of exanple, the natriuretic conmpound conjugates
Zgg?‘n‘gﬁfeﬁTm ri urleti c peptide including an NPR-A

n g: mat t..0 [ et .

T sty o AR g, Srel e Lo HeC 6 iten
4 difying noiety attached to the nodi fying noiety .
< njugation site. In sone enbodi nents, the 20 conpound
Cys Ghpugat ey haveet eiphrediPlar BRE Gep et allyaddyl ¥iyt y of

1 the native hatriuretic peplfde, and have ¥nhanced

characteristics, such as inproved bioavailability,
cyenhanced resistance to proteolytic activity, and/or-
- prolonged activity in the blood stream In other

- enbodi nents, the conpound conjugates. are provi ded as
«Q%%?rblysable prodrugs, which nmay have reduced

j% Jar col ogical activity in the prodrug_fornmrelative

<2iB tAQirirakl ¥equeatd i uretic peptide, and upon
<2h drolysis of the prodrug in vivo, an active
tr I.Es C nd is 25 released. [04] The. present
<2|nvé%#lﬁﬁ@?§ g sg&?elated to the field[of]reconginant
© eptides and proteins, as well as nethods for _
o HLenpkk Ngatpgse reconbinant peptides and proteins. In
«<2xartgsgul@n, anal ogs of natriuretic peptides and
<23potX@ants dysdneli scl osed herein. The anal og natriuretic
«oXRMounds of the invention may be described in some .
<2@Apbwbisomehaur@s havi ng an am-no aci d sequence that has -
at | east one substituted am megmadid relative to 30 the.
nat.ive sequence of the corresponding natriuretic
peptide. In some enbodi nents, the analog natriuretic
conmpounds of the invention nay be described as having
a pharmacol ogi cal activity of native fornms of brain- 2
WD 2005/ 116655 PCT/ US2005/ 019249 type natriuretic
peptides (BNP), especially human BNP ( hBNP), _
~urodilatin, canine brain natriuretic peptide (cBNP)
atrial natriuretic peptide (ANP), especially human ANP



endogenous peptides is imunogenicity. As a result of
t hese probl ens, the approach of the pharmaceutica

i ndustry has been to create small, non-peptide

nol ecul es using nedicinal chemstry. Wile this
approach has net with success, it is costly, tine
consum ng, and fraught with uncertainty in terns of
phar macoki netics 10 and toxicity. Furthernore,
identification of small organic nol ecules with agoni st

activity at peptide .receptors has.pr.oved
<2g§|:ze@id')qp lohy charfendt &§£”Tfi—§f5'3w?$5é°?ﬁ§2?;§ét of
<22REQuaat eGerleobiepsines wel | established to date, they

ve been confined to injectable use. The present

<22§§vemgcgpﬁ,ﬁ["g§/i des orally avail abl e conjugates of
<2ppd ypEpL i da3, such as human brain-type natriuretic
<28¥pt K3fe 1§ FBRIME. aGpedy P¢ @a#IePt oF PSPitesent i nventi on
«2P§0vi des conj ugates conprising 15 PAG |inked to
<%Eher%F§uF%§UWEptides and proteins in a formulation in
< t t 0O [ r | lure. These
<2§§§p§fﬁ??5ﬁE"FhéﬁF$%%g%%gﬁng%%r%¥éc t he hBNP agai nst
<2p®ot eol yti c enzynes, and thereby permt the effective
:%ggp %ﬁs : %%?Ebent as an agoni st of human natriuretic
<2PEPt XL { £ @ePMHeOindAmayPbe dréRatllor Msefthi s agoni stic

actiyvity, there is enhanced production of cGW. [14]
‘”Pﬁ’Aﬁgust 2001, hBNP (native peptide) was approved by
cyk e RO aMydRia hbe Aty adg IMaea x380 xhataacay(Leu 6ly
1 (Nesiritide}y for the treatdnt of acute colygestive

heart failure. Natrecor(r) was the first drug
cyapproved for the treatnment of CHF in over twelve

years. It is adm nistered by intravenous conti nuous

i nfusi on over a period of 48 hours. As the drug is
<2@0epehsi ve and requires hospitalization, Natrecor is
j%%‘lj yaused for the nost acute cases. Despite this

28%bense ralid1 isegameeni ence, Natrecor(r) may be
<Zgg%?sidered | ess expensi¥e t han sone ot her tgerapies
r cl Ngs b unt of tine patients spend in
<2|nte%§¥3%Q%ééggﬁﬁ??s. 25 [15] Currently, alnost 5
<4f%1 [ 3on Anmericans have CHF and over 550, 000 new cases
re.reported each year (Anerican Heart Association
iegégifgﬂé%%rently, direct costs for the treatnent of
CHF are well over $20 billion (American Heart
«<fgsogiation 2001). Wth diagnostic procedures now
«<2apaid4able to detect the onset of heart failure before
<%$?Tdﬂﬁb danpge occurs, there is great need for a drug
Wt I*f"'etﬂﬁ’aﬂgﬁ *8{9"ffty that can be used in an |
<2past pati ent or hone-based setting. 30 5. Summary of the
<2PFhv eMatiriretiGPentide pr esent i nvention broadly conprises
- <4b@riant and nodified fornms of several naturally - :
occurring natriuretic peptides, proteins, analogs,
iyaﬁﬁrd%€n$¥al conj ugates of these natriuretic peptides
t hat possess one or nore advantages over their
natural ly occurring counterparts. By way of exanple,
2iBmerpf these 5 advantages include an increased
<2{BSiggrance to proteolytic degradation, an inproved .
- <2iPnearafi fipdekiseqgunce in the bl oodstream and/or an
<Q'%?woved ability to traverse cell nenbrane barriers.
<2% 7] nd¥atudeui €béprigonMpound conj ugates according to sone
enbodi nents of the present irPeewtdion conprise a -
natri-uretic conpound that includes a natriuretic
protein receptor A binding notif (an NPR-A), at 5
| east one nodifying noiety conjugation site, and at
| east one nodifying noiety attached to said nodifying
noi ety conjugation site. By virtue of the nodifying
‘noiety attached to said natriuretic conpound as part
of the conjugate, the natriuretic conpound conjugate
can ‘have nodified hydrophilic characteristics relative



and |ipophilic characteristics, and the terns

"“anphi philic noiety" and "anphi phile" nean a noiety

whi ch is. anphiphilic and/or which, when attached to a

pol ypepti de or non-pol ypepti de drug, increases the

anphi philicity of the resulting conjugate, e.g.,

PEG fatty acid oligonmer, sugar fatty acid oligoner.

[30] "Biologically active" refers to an agent having

t herapeutic or pharnacol ogic activity, such as an

agoni st, partial agonist or antagonist. [31

“Effective amount®d &&5HARRNTHEe é?ﬂ°?€$é?£xYo a

nont oxi ¢ but sufficient anobunt to provide the desired
<2 rapeutic effect. As will be pointed out below, the
ZeXactSampdi™ T equired will vary fromsubject to
<2330 et js departdengf dnorageto JenRetml aciandindi miy Iof albdeer so

subj g as K& dewErsey of the condition being treated,
<bke particular biologically active agent
<2athm missieaaecRE and the i ke. An appropriate "effective"
SHRUR 10y, 810,205 410655, BCT/ 118005/ 019249
““fhdi Vitdta Pcase nay be det'el mong By one of ordinary
<28kill in the art by reference to the pertinent texts
< Mﬁgﬁ;ﬁé Rfre and/or by using routine
<2eXpexdaehadpdpeide 682 om iy dr,0d y2al, eor bef@hs abRis and may

nol eleubbgenboredtonghdsckl dsepresijtect to hydrol ysi s under
<4&%ys§o!ogical conditions. [33] "Hydrophilic" nmeans

the ability to dissolve in water, and the term
>{aa ey rRbp Tl & an¥Facher Ay Arg ggﬁﬁ@pmeréerr%r ly ey a

noi ety which is hydrophilic and/ or which en attached

to anot her chem cal entity, increases the
Gly\yFOf#Ai | icity of such chemical entity. Exanples

i nclude, but are not |imted to, sugars and

ol yal kyl ene noi eties such as pol yethyl ene gl ycol.

:§E§A]S"Lipophilic" means having an affinity for fat,
o28ichegs chemicals that accunulate in fat and fatty
<213>ssaresficine sadpiehcd y to dissolve in |ipids and/or the
<2%?ility to penetrate, interact with and/or traverse
<233,0l @@ farkeideggridnes, and the term "lipophilic:

noi ety” or "lipophile" neans a noiety which is '
<3d,pophilic and/or which, when attached to anot her
2 rikemmealreafiret y, i ncreases the |ipophilicity of such
<2 eMﬁaK%nUty. 35]. "Lower alkyl" refers to
<2GbstaRt Lt & 8F V@bt t ut ed al kyl noieties having 1,
<«4@> 3 4, 5, or 6 carbon atons. [36] "Monodi spersed”

~_refers to a tur.e of conpounds wherei n about 100
18pére it Wﬁ:§4ﬂgﬁgdﬂﬁoﬂﬁb 1(g"i n the nixture have the same

nol ecul ar weight. [37] "Pharmaceutically acceptabl e”
.<2'errespect to a conponent, such as a salt, carrier,
<2gXcipient or diluent of a conposition according to
<21Xe grresent_invention is a conponent that is
<2PonpatibicéalhSeqverse ot her ingredients of the
<ofPnposition, in that it can be conbined with the
<228at rNatirireciccpappddend conj ugates of the present

i nvention without elimnating the biological activity.
<Rk the biologically active agent and is suitable for
:%M@ehﬂﬁtﬁESUMFects as provided herein wthout undue

v : (S ffe (guch as toxicity, irritation, _
<2%§déggﬁf%ﬁgﬁegfé§%‘ﬁgéé; Si.de effects are "undue" when
their risk outweighs the ben@hgd 3provi ded by -t he

phar maceuti cal conposition. Exanples of

phar maceutical | y acceptabl e conponents incl ude,

without Ilimtation, any of the standard

phar maceutical carriers such as phosphate buffered

saline solutions, water, emnulsions such as oil/water

ermul si on, m croenul sions and various types of wetting
agents. [38] "Polyal kyl ene glycol" or PAGrefers to

| i near or branched pol yal kyl ene gl ycol polynmers such



is lysine, a nodifying noiety conjugation site is
provi ded. In another enbodinent, X2 includes all or an
N 15 term nal fragnment. of the 1-6 ami no . acid residue
sequence fromthe Cterm nus of hBNP. In one

enbodi nent, X2 is sequence Z2VLRRH (SEQ ID.- NO 13),
Z2VLRR (SEQ ID. NO 14), Z2VLR (SEQ ID. NO 15),
Z2VL, K, R, RVLRR (SEQ ID. NO 16), RVLR (SEQ 1ID.

NO. 17), RVL, RV, or R where Z2 can be Iysi ne or

ar gi ni ne. V\here di f.yin
<466V Woation si teél Lﬁ?%\y}ﬁ%@ r\?\ﬁ%’?" o sgzgngifgl ne,
may be other than |ysine, and where ZZ is lysine, Z'
Seﬁdiff’b’é“ao’t‘q’fe{ﬁ fHNhéIXsine. Alternatively, X 20 and X2
may be any termnal and C-termnal tail am no acid
sequence obtai ned fromany natriuretic peptide. In
“3¥melenbodi nents, an N-terninal and/or Cterninal tail
<%Bquemce 1s present and is specifically not the
<2hB>t eamuiifidiaqrsga@ncer mi nal tails sequence of hBNP or
< fragment thereof. It will be appreciated that the
<2PRC o tgirteetk pagidelr eti c conpound is al so an aspect of
the invention. [62] In one enbodinent, the natriuretic
«s@mpound anal og conprises an amino acid sequence: 25
<2 £ 63] MRS MEQEREC FGRX2MDRI SSSSGLGC2X3 (SEQ I D NO. 18),
EB 4] (3ah (r in X1, X2 .and X3 are each independently
8l e ae?JISfV?fr'?let e Bl consisting of Lys and amino

<4@@ d& ot her than Lys, and wherein at |east one of X,
L and at least one of X, X2 and X3 is
Se%ﬁprgwaﬁgﬁegcg Xf’her than Lys; and [65] Cl1 and C2 are
cysteines and nay be coupled by a disul fide bond. It
<2¥\5>|| be appreciated that the 30 unconjugated peptide
<2@nal s)g is also an aspect of the invention. 12 [66] In
<2bhre BAMOdi nent, at | east one of X, X2 and X3 is Arg.
<213 oMIT BT 2BTBEEPRRNt, X is Lys, X2 is Arg and X3 is
<«2#A6-g. This enbodi nrent may al so i nclude an am no acid
<2Fquratcturgtideeyidbed herein, N- terminal to X1 and/or
Cterminal to X3. For exanple, the N-termnal tail
<2maquence when present, may be S- or SP-, and the
T‘!‘ﬁl , when present, may be -VLRRH (SEQ ID -
715 1y;,lgg ihfReNO. 5 19), -VLR -VL, or -V. In
sorre enbodi nents, the N-term nal and/or C-term nal
<490xi |9 sequence i s present and is specifically not
seNpheIh Nk @wRd CGtermnal tail of hBNP or a fragnent
1 thereof. [6¥] In another enbodi ment, the natriuretic
~ peptide anal og includes an anmi no aci d sequence: [68]
<2fg5G6 MDRI SSSSGLGCX2 (SEQ I D NO- 20), [69] wherein at
<2119a34 one of " X1 and X2 i.s an am no acid conprising a
@dlgﬂgﬂgng@lsg &én&on] ugation - 10 site coupled to the
and the other is any other amino acid
<24 an uncon at ed Lys. In one enbodinment, X1 is Lys
<27r:36ud1'a§5|”5't*t'{ct eiiidR chain to the nodifying noiety and
_ X2 is another amino acid, for exanple Ay or Arg.
Pternatively, X2 is Lys coupled at its side chain to
jg He WSHEYTIG moiety and X1 is another anino acid,
<2d3r eaiPhesick bor fHg@niner an amino acid other than .
44C¥S|&e I n anot her -enbodinment, X1 is Lys coupled at
< de chain to the rmdlfylng noi ety and X2 'is an
- setumeonjatigrted Lys. Alternatively, X2 is 15 Lys coupl ed
at its side chain to the nodiPRg¢ dg noiety and X1 is an
unconjugated Lys. It will be appreciated that the
unconj ugat ed peptide is also an aspect of the
invention. [70] Virtually any natriuretic peptide may
be nodified according to the present invention. By way
of exanpl e peptide/proteins that are suitabl e’
candi dates for nodification are described in
PCTUS0217567, - which-is specifically incorporated
herei n by reference. BNP, for exanple, incl udes Lys



(SEQ ID NO. 39) or Asn-Ser-Phe-Arg-Tyr-OH (SEQ I D NO
40), or a salt thereof. Another set of anal ogs
suitable for use in PCT Publication No. W8912069, :
publ i shed Decenber 14, 1989. 15 [79] A further set of
natriuretic peptide anal ogs suitable for use-in the
present invention is described in U S. Patent

Publ i cati on No. 20030109430, published on June 12,

2003, the entire disclosure of which.-is incorporated

herein by referenge. ;TiggRip!eCalni 0 oHETSERES a
1 peptide having natriuretic activity of the fornula:

R - Cys-Phe-Ad y-Arg- Arg/ Lys-Leu/ Met - Asp- Arg- 1| e- Lys- Met
<164 y;iﬁer Ser-Leu/ Ser-Ser-Ady-Leu 5 Ay-Cys-R2 (SEQ I D
<2|1E 8, vvhereln R is sel ected fromthe group

is lge X Ser-dy-;

p/L s §eP y- Arg/Hl s/ d n-Asp/Lys/ A y-Ser-3y-
<2PBE IDI\IO 42); Met/Val - Arg/ H s/ d n-
S@p %ﬁ@%‘%@??f@dsf (SEQ I D NO. 43);
Thr/ Met-Met/ Val - Arg/ H s/ d n- Asp/ Lys/ A y-Ser-d y- (SEQ

<2 NO.  44): _

;gggs-m&%%t / Val - Arg/ Hi s/ @ n- Asp/ Lys/ d y- Ser-Q y-

<26 SEQAAD Nays#B)r Rgantaes- Thr/ Met -

45@;/%@ -Arg/H s/ A n-Asp/Lys/ A y-Ser-Ay- (SEQ I D NO

< :~Ser - Pro- Lys- Thr/ Met - Met/ Val 10

PréangA Hiet/ @1nchsgilLysl Bly-Ser-Ay- (SEQ ID NO. 47); or a

110 to 109-ahi no aci d sequence of the native upstream
sequence for porcine, canine or human BNP, or a

L2tenptsite thereof; R2 is (OH), NH2, or NR R' wherein

g? aﬁ R are independently |ower alkyl (in this case,

<2 3>4 iBfcihP sbqdhtys; Asn/Lys-Val; Asn/Lys- Val-Leu;
Asn/ Lys-Val - Leu-Arg (SEQ I D NO 48)

n/ Arg/Lys (SEQ I D NO 49);
%m@?%hﬁﬁ’ﬁ% Arg/Lys-Tyr/H s (SEQ I D NO 50);
r the amides (NH2 or NR R') thereof, with the 15
"‘zgg)ovmg dhajeel f the formula is '
QL R> Qs éy Ar g- Ar g- Leu- Asp- Ar g-
<Z2}Pe- >Gay1SSéYSTDéleWGFV Leu-dy- Cys-R2 (SEQ.ID NO
<4§01>) 1and R is Asp-Ser-A@y-, R2 cannot be
Asn-Val - Leu- Arg-Arg-Tyr (SEQ ID NO 52). [80] Still
Xaaet el QetGlyfsein@ogs i s described in Scios, European
Patent EP0542863B1, issued November 26, 1997, whi ch
describes a fusion protein which conprises from

j% te¥ninal to Cterminal: a 20 carrier protein of
< arl0 to about 50 kDa which does not contain Qu

<21lesixtnelichal Segpeltey - sequences as a Staph V8 cl eavage
a Staph V8 cl eavage conprising a G u residue or
<2§§Cd§p ,@tmuﬁ;@g@eﬁ@%&o& tioned at the GCtermnal of said
carrier; and and a peptide not containing a Staph V8.
< eavage site fused to said cl eavage site; wherein
<2;gai dirktisERrurprotei n exhibits a pl of about 8.0 or
pedfler.(1Fhe patent _al so describes the use of an
>t &P Tal YT B2 @ErAT8IMBet 0 20 ami no aci ds. 25 [ 81]
<4dﬁt>he|13 natriuretic peptide anal ogs suitable for - use in |
: e]e resent inyention are described in Daiichi's U S
_"aﬁvé{i‘ hEY AlBIS 4t Pon No. 20020086843, published on July
4, 2002 (the entire disclosure of which is : _
'|ncorporated her ei n by reference% whi ch- descr.i bes a
physi ol ogi cal | y active pol yp&#& de X- Cys-Phe- =
A y-Arg-Lys- Met-Asp-Arg-11le-Ser-Ser-Ser-Ser-dy-Leu- GI h
y-Cys-Lys-Val -Leu-Arg-Arg-Hi s-OH (SEQ ID NO 53)
[where the 2 cysteines are bridged] wherein X is H,
Hdy-Ser-@y-, or HSer-Pro-Lys-Met-Val- 30 - -
An-Ady-Ser-Ay- (SEQID NO 54). [82] In making such
substitutions, the hydropathic index of anmino acids
can be considered. The mportance of the hydropath| C
amno acid index in conferring interactive biologic



be cl eaved by V8 protease (endoproteinase Au-C). The
resulting product is NP-GQu or NP-A u conjugate. [95]
- I'n anot her enbodi-nent, Leader is .

(H s)6-Al a-Asp-dy- (- Arg Thr-Arg-Arg (SEQ ID NO 71)
or Arg-X-Lys-Arg (SEQ ID NO 72)) (where X can be any
am no acid), Extension is (H s)6-A a-Asp-dy-( 20
Arg-Thr-Arg-Arg (SEQ ID NO 71) or Arg-X-Lys-Arg (SEQ
ID NO. 72)) (where X can be any amino acid), and

Spacer is Arg-Thr RO r
<z&g>g X4Lys- Arg (S 55\['% ﬁ\IB%S@@FQ\Aﬁ] gng)a{:r’ff/ am no
g Thi s enbodi ment can be cleaved by Furin. The
Iﬁ@gcﬁr‘ GindsS NP or NP conjugate. [96] In
anot I ment, Leader is
2S-Ir Y Arg-val (SEQID NO. 73), Extension
<3 %’?—ﬁ?)’%ﬂtAfafe%ﬂ ®Gy- Arg-Val (SEQ ID NO. 73), and
§}acer is Arg-Val. This enbodi nent can be cleaved 25
| Car boxypept| dase B cocktail. The
éé [E'gcﬁ}é;%'qgrg%%uct is NP or NP conjugate. [97] In
<2331=0t Wer ienfyetienentargindader i s
<4()§|| s)p-Al a-Asp-Ay-(-Asp-Lys (SEQ ID NO 74) or
s-Ile (SEQID NO 75)), Extensionis
Xa@Héé)&UAA@AﬁgJ G y-(-Asp-Lys or -Lys-1le), and Spacer
lis Asp- Lys or Lys-11e). This enbodi nent can be
cl eaved by an Enterokinase. The resulting product is
<2Af> o5 NP conjugate. 30 [98] |In another enbodi nent,
Soksadggr is (HiS)6-Ala-Asp-Ay-(-Arg-Thr (SEQ ID NO. 76)
<20%> - Ardfidial defi=@ckD NO. 77)), Extension is
§S)6 Al a- Asp-Ay-(-Arg-Thr (SEQ ID NO. 76) or
<233 OndehSulSEQeb a0 1)) and Spacer is ATgThr or
| e. This enbodi nent can be cl eaved by a Factor Xa
295, Factor 10a / Carboxypeptidase B enzyme cocktail .
<2 wRsUtdairiig product is NP or NP conjugate. 19 [99]
<2Ph afidt hélr) enbodi nent, Spacer is
<2pd Mg nd YR OTGRIBINEI Pro- Arg (SEQ I D NO. 78),
<4b@,adﬁ is Au-dy-Asp-Arg-Arg (SEQ ID NO 79), and
;?nsnon is (Hs)6-Au-Ay-Asp-Arg-Arg (SEQ I D NO
Xa%d’)a YH A™i s enbodi ment, the NP or NP conjugate can be
released using a trypS|n and carboxypeptldse B enzyne
a under controlled conditions. 5 [100] In :
i'Per enmbodi nent, Spacer is
'<2H>g- - Asp- Al a- Glu Asp-Arg-Arg (SEQ ID NO 81),
<2L?ead‘b'ﬁ1f1lcsaUSaqt@nye Asp-Arg-Arg (SEQ ID NO. 82),
<2¥Fstension is (H s)6-AAA-G u-G y-Asp-Arg-Arg (SEQID
<2NO. Na@BjurewdhiepeptAdA IS an am no aci d sequence from 3
<4¢§q% 4]? amino acid residue in length, preferably 3-15.
%i's enbodi ment, the NP or NP conjugate can be
Arg ehtasedchrgsinag a trypsin and carboxypepti dse B enzyne -
1 cocktail urder controlled conditions. 10 [101]
anot her enbodi ment, Spacer is
- <21-g-18 y- Asp- Al a- Glu Asp- Pro-Arg (SEQIDNO 84),
<2§a(ﬁ-ﬁrr is Qu-dy-Asp-Pro-Arg (SEQ I D NO. 85), and

Xt Q084 1415 skdderdd- G u- G y- Asp- Pro- Ar g (SEQ I D NO
86). In this enbodinent, the NP or NP conjugate can

r u throrrbl ne and Car boxypeptidse B
: %ﬁzy%ﬁﬁlgg tagﬁllpqgfe?OZ] I n anot her enbodi nent, Spacer
<4403 Al7a- Arg- G y- Asp- Al a- G u-Asp-Pro-Arg (SEQIDI\IO :
'87), 15 Leader is du-dy-AEpIPPo-Arg (SEQ I D NO
88), and Extension is (H s)6-d u-dy-Asp-Pro-Arg (SEQ
ID NO 89). In this enbodinment, the NP or NP
conj ugate can be rel eased using a thronbine and
car boxypepti dse A enzynme cocktail. [103] In another
enbodi nent, Spacer is Met-Met, Leader is Met-Mt, and
extension is (H s)6-AAA- Met-Met (SEQ I D NO 90),
where AAA is any amino acid sequence from3 to 40
amno acid residues in 20 length. In this enbodi nent,



to a hundred or nore, and one or nore of the term na
hydr oxyl groups can be coupled to the renmai nder of
the.natriuretic conmpound, or otherw se subject to

chem cal nodification. O her branched PEG incl ude
those represented by the formula (CH3O PEG ) PR-Z
where p equals 2 or 3, Rrepresents a central core
such as Lys or glycerol, and Z represents a group
such as carboxyl that is subject to ready chem ca

acti vation. Stil I s\ AROLGIGH DFABREY) kOEMs Lhe

pendant PEG has reactive groups, suc as carboxyl s,
QﬁidﬁbLﬁ%éTPEG backbone rather than, or in addition
to, the end of the PEG chains. Forked PEG can be
represented by the formula PEQ-LCHX2)" is another

ﬁ@nﬂ@f branched PEG where L is a linking group and X
<x§>amgact|vated term nal group. The term pol yet hyl ene
<YBycartioricREGewpraesent s or includes all forns of
<Jdgnear or branched PEG and polyal kal ene gl ycol or
<PRG inattiud@scadeptfder ns of |inear or branched PEG 15
8.2.2.2 Sugar Mieties . [119] The natriuretic
<Lenpounds described herein can include sugar noieties,

<E&>sumh;asnhnomn by those skilled in the art. In
IS a carbo rate product  of

?% 15 moj ety Eéd
R B arr b o [REID. CRE PSR DG0S s
nnretres i ncl ude, but are not limted to, glycero
ehi @9 di-, tri-, and oligosaccharides, and
4&@1y§§gpﬁgnb es such as starches, glycogen, cellul ose
<22l Pod sahshwr e mgubs. anZﬁnEE@a@!d ioehdmOtiRRanehed k6lasng
|ncI68@“@6’aﬁboﬁﬁﬁéés(BF%F%rably C6 to C8) sugars such
<2@6> gl ucose, fructose, mannose, gal actose, ribose, and
‘ﬂgg?o BEAQYRE di - and trisacchari des |ncIude noi eti es
VI sacchari de uni ( refera
el i”%«rmrrogﬁsﬁa TRAD AR LT Bl i B8 ol
h@. gi and raffrnose An exanple of a nodi fying
i ncluding a sugar noiety is as follows: 0 o O
xaﬁ)(Me‘t 1061706 Ns&~L10ayOrhe B Qre xah 1eQ] AsdSadgl 21l
1 Conj ugation3using sugar noileties is descrited in US
Patents 5, 681, 811, 5, 438,040, and 5, 359, 030, the
seerﬂerr%rcﬁscd;bswreshotys/\,hhach are incorporated - -herein by
referenc® 23 8.2.2.3 P3bysorbate Mieties [122] The
pol ysor bat e norety may be various polysorbate noieties
<ZHb-w19I be understood by those skilled in the art
i?ml dJng but are not linited to, sorbitan esters,
_ <2:e_rr;1d Aekyiaeababsuedes i vatized with pol yoxyet hyI ene.
Cbnjugatron usrng pol ysorbate noieties is described in
Rl ﬂhétf 811, 5,438,040, 5 and 5,359,030, the
entlre I'SC es of whi ch are incorporated herein by
<4GGf el%ence. 8.2.2.4 Bioconpatibl e Water-Sol uble
Vdﬁggygﬁ% |c Moieties [123] In some enbodinents,
' I 0CO bl e wat er - sol ubl e pol ycati onic pol yners can
be used. Bioconpatible water-sol uble polycationic

. <2190l ygers include, for exanple, any polynmer having

<2mmoﬂmnated het erocycl es attached as pendant groups.

i%HWmﬁ@F_é %ble" means that the entire polymer is

: a1 dBFEiR 0 aqueous sol utions, such as buffered

-~ <229al i ne or buffered saline with smal | ampunt s of added
 <223r gt Eiusetigetarsideas cosol vents, _at a tenperature
between 20 and 37°C. In someP&¥bddi nents, the pol yner
itself is not sufficiently soluble in aqueous

sol utions per se but is brought into solution by
grafting with water-soluble polyners such as PEG
chai ns. Exanpl es include pol yam nes havi ng am ne

_groups on either the polymer backbone or the pol yner’
si dechai ns, such as poly-L-Lys and other positively
charged pol yam no acids of 15 natural or synthetic

am no acids or m xtures of am no acids, including



i socyanate, epoxy, ester, and the like, which are
often at the termnal end of the polyner. These
. reactive- functional groups can be used to attach a
i pophilic linear or branched chain al kyl, al kenyl,
al kynyl, arylal kyl, or alkylaryl group, or a
i pophilic polyner or oligoner, thereby increasing the
i pophilicity of the hydrophilic polyners or
ol igonmers (and thereby rendering them generally
anphi philic). 25 [ r an, for
exanpl e, be derl&%é%ﬁ%g#?%g%gﬁqgnbdE9%§#§g§§¥?c aci ds,
5 where appropriate, reactive equival ents of
ﬂg baxsd E€a786d ds such as anhydrides or acid chlorides.
<QE&anmes(iN SU|tabIe precursors for the I|poph|I|c

<o A vdng i Bring medety, caniivgptien
2\étal ggb e ? ,uncbmd E‘eﬂ? £1% &, H?'?q ARLRS I 50%? %thﬁ%laﬂmo

capr0|c aC|d capryllc acid, heptanoic acid, capric
d ic acid, Iaurlc aci d, nyristic aci d,
%%T M%£§L2g§@P stearic acid, behenic acid, lignoceric
<ZQEH dX Geamantnoaadid, haybmg anmndmfyaagzmonety camdedaemi site
aci dS ;tdgg;%(gﬁ @%dgg B9, "IEYhI HedaRDrE Ec, oreiapine
|d ricinolerc-a 3 Hlno 51 ei ¢ acid, linolenic acid,
<4@®u02@ acid, soybean fatty acid, | i nseed fatty aci d,
t [ I i tt cid,
%ytg Sjﬁéd‘%ﬁ E%agﬁh%ﬁ%fkg%g? ?&%@rste aétetrsé acﬂg 1§a | ower
fatty acid, acrylic acid, nethacrylic acid, maleic
cy@nhydride, orthophthalic anhydride, terephthalic acid,
i sophthalic acid, adipic acid, azelaic acid, sebacic
26 aci d, tetrahydrophthalic anhydri de,
<zm@xaﬂydrophthalic anhydri de, succinic acid and
yt# ef m carboxylic acids. [135] The term na
?iLqﬁﬂLkhgag #p%cgeed not be equivalent, i.e., the
esulting cop 561y er s can include term nal i pophilic
ups that are the same or different. The lipophilic
ggpdﬁ§r&%ﬁtﬂepﬂ@?ﬁ%ed fromnore 5 than one nono or
-functional al kyl, al kenyl, al kynyl, cycl oal kyl,
IaIkyI or aIkyIaryI group as defined above.
g)y:%{ R kyl Mbdifying Mieties [136] The
<2md| a)él ﬂgsm‘),l eénGTYRY: 1R rel ImatyseFG1k9r amhﬂelemhmrl C

zl/ Y0 hesh@rtv Are1y$gng ed
Dol VEkTUENE BIEde STHEE gy Eﬁ@%"éﬁ“ﬂiﬁf 54 e
or branched substltute or uns tltuted al kyl
|et|es However, in certain enbodlnents t he
.<2
duﬁxtggwﬁﬁkety speC|f|caIIy does not consist of an
<2£&k W19pmi(eey and in ot her enbodlnents t he nDdlfyln

® e i

sWe'lmEmrlgmyHusieoﬂ. thé am$des4NH5 di iﬁ,ng

11 12, 13, 14, 15, 16, 17, 18, 19, 20, 21 22, 23, '
_ <4aﬂ- ar 25 PAG subunits preferably PEG or PPG subunits
' conbi_nati ons thereof The al kyl noieties are
xaasawa? &Y di9 Lh¥§d‘f€ﬁr’éftpeﬂ"9a?be 8P SBF é@érsabggmteuz 3,

4, 5 6 7,78, 159, 10, 1 12, 13, 14 , 16, .17,

18 or 20 carbon atons. The al kyl noieties are
('ﬂyp%ﬁ‘ é‘f"%&bl y al kane nmoieties. [137] The nodifying
- noi ety. may, for exanple, have a formula: O O
Cm X- PAG' PAG'-X-Cm (Fornmula |I) wherein each Cis-
i ndependent |y sel ected and i $2éh38al kyl noi ety having m
carbons and mis 1, 2, 3, 4, 5, 6, 20 7, 8, 9, 10, -
11, 12, 13, 14, 15, 16, 17, 18, 19, or 20; and each
PAG i s independently selected and is a. polyal kyl ene
gl ycol noiety having n subunits.and nis 1, 2, 3, 4,
5 6, 7, 8 9, 10, 11, 12, 13, 14, 15, 16, 17 18,
19, .20, 21, 22, 23, 24, or 25; each X is independently
selected and is a I|nk|ng noi ety coupllng PAG to C
and is preferably -G, -0-, -C(O-, -C(OO, -OO)-



noiety is referred to as BN-054). [146] In a preferred
enbodi nent, the nodifying noiety has a formula: O O
CmX( CH2CH20O) " (OCH2CH2) nXCm (Formula 1 A) .15 wherein
C m X and n are as described above for Fornula I.
[147] In another preferred enbodi nent, the nodifying
nmoi ety has a formula: 30 O d H3CQ CH2CH20) "
(OCH2CH2) " OCH3 (Fornula IB) ‘wherein nis as
descri bed above for Fornula . [148] The
phar maceutical c ar
‘Qmmdr@ph|I|C|ty/I|p% §b£9,?s§ﬁﬁs%§§saa%§5% can be
<25bva#|ed by adjustlng the nunber of PEG nononers, the
%ﬁpe %ﬂ?¢5§?Q£ udfeal kyl chain, the nature of the PEG
|nka and t he nunber of conjugation sites.
<2mhe exact nature f the PEG peptide |inkage can be
‘2§§?|@ﬁ”§ﬂ@ﬁ“iﬁﬁ?“8? is stable and/or sensitive to
<4bgdr pt ysi s at physiological pHor in plasm. 8.2.6
Sal.t - For ng Moi eties [149] In sone enbodi nents, the
G‘Héﬂ f??n@ noi ety conprises a salt-formng noiety. The
salt-formng 10 noiety may be various suitable
;ornlng noi eties as will be understood by those
;@jlfed inthe art including, but not linmted to,
<2mar beray| at e and anmoni um I n sone enbodi nents wherein
<2l%e AUAfTgrhgeasdFety includes a salt forming noiety,
<2bdie natriuretic conpound conjugate is provided in salt
<22Hr miatirpurehes eeptdddodi nents, the natriuretic conpound
<4f njggate is associated with a suitable
pharnmaceutically acceptable counterion as will be
valirdder@ly oesat @y'those skilled in the art including, but
not linmitedto, negati ve ions such 15 as chloro,
brono, iodo, phosphate, acetate, carbonate, sulfate,
Zi%sy 4te, and mesyl ate, or positive ions such as
Sssdi potaSS|un1 calcium lithium and anmoni um
<2i350@wﬁﬁanabdewymag nmoi ety can include any hydrophilic
< |et|es i pophilic noieties, anphiphilic noieties,
558 tNJtp{Jpegg: Hﬂjt@&é es, and conbi nati ons t her eof . In
referred enb ments, the nodifying noiety is
<4 ett ed fromthe group consisting of (CH2CH20) pCH3
; Mewwgﬁq,qu@ & diy 2, 3, 4, 5, 6, 7, 8 9, 10, 11, 12,

‘1 13, 20 14, 35, 16 17, 18, 19 or 20; (CH2)qCH3 where ¢
is 0 1, 2, 3, 4, 5, 6, 7, 8 9, 10, 11, 12, 13, 14,
<2dd, X6, 17, 18, 19 or 20; C}QC}Q(C[}QC}Q),CH where r .

<2Lb—@’ 1, 2, 3, 4, 5 6, 7, 8 9, 10, 11, 12, 13, 14,

}gg%'ﬁéﬁjcéﬂ éﬁ&‘;%g‘* or 20; C(CH20H)3; CH(CH2QH) 2; -
( CH2CH2( OCH2CH2) , C( O) ( CHR) t CH3 where .
220> s ( , 5.6, 7, 8 9, 10, 11, 12, 13,

<23y “fﬁ"“‘fet‘cﬁepti%e 19 or 20and t is 0, 1, 2, 3, 4,
> @5 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, .17, 18, 19

: OyC(O(CH),CH3 where y is 0, 1, 2,
LY%MEE"%‘H% "(‘V Segsze 10, 11, 25 12, 13, 14, 15, 16,

17, 18, 19 or 20 and z is 0, 1, 2, 3, 4, 5, 6, 7, 8,
, 11, 12, 13, 14, 15, 16, 17, 18, 19 or 20.
f&s The foregoing exanples of nodifying noieties for
Wpedirfii ¢ purposes is intended as illustrative of the
<23r3ﬁve°ift‘-?'8ﬁ“§nae%b%ﬂ d not be taken as limiting in any
C<2mgy. One skilled in the art will recognize that
- <2Bui thabtierevicetepe$dd or conjugation to achi eve
particular functionality mﬁlﬂmﬁé9possible'mﬁthin t he
bounds of the 31 chenical conjugation nechani sns
di scl osed and cl ainmed herein. Accordingly, additional:
- noieties can be selected and used according to the
principles of the invention as di.sclosed herein. 8.3
Conj ugation Strategies [152] The natriuretic conpound
conj ugates of the invention can have a different [|evel
of biological 5 activity relative to-the :
correspondi ng unconjugated natriuretic conpound



-1 CO

10 [161] Exenplary syntheses are described in the
exanpl es set forth below The reaction conditions
(e.g., selected nolar ratios, solvent m xtures and/or
pH) may be controlled according to known principles.
For example, conjugation at the amno functionality
of Lys may be suppressed by naintaining the pH of the
reaction solution below the pKa of Lys. [162] The
m xture of natriuretic conpound conjugates may be
separated and is t bl Zi L Ofs l e,
HPLC to provide %ﬁ?r'ﬁg}:teith?%ﬁ%%%%%mﬁg 183#?58’??22, for
<4®%anmgbe nono-, di-, or tri-conjugates. The degree of.
proOfURAL VNGl iE cfy seiiiglher the isolated nolecule is a
inono-, di-,sor tri-conjugate) of a particular
i sol ated conjugate may be determ ned and/or verified
<AMbil bzing various techniques as will be understood by
: ::Z%mﬂse _ékl lled in the arthl ncl udi ngl, but not limted
> 3. spectroscopy. The particul ar conjugate
<ZS§;I‘ ugBtJr 1ema?e§.e§9?ncﬁy53, Lysl4, Lys27, or the
<2Ret er m nus of hBNP nonoconj ugate) may be deterni ned
<23t/ BRERIRESHIE #4PYIdeut i | i zi ng vari ous techni ques as
<4obd | 2pe understood by those skilled in the art
i ncluding, but not limted to, sequence analysis,
1epete be @Tnﬁ?“ &by &€Yi4)¥ enzymatic cl eavage, and/ or
endopepti daSe cl eavage. [163] One or nore of the
_reactjon sites on the natriuretic conpound may be
:5 %’oc%&d by, for exanple, reacting the natriuretic
<epperind Wi th a suitabl e bl ocking reagent such as
<2ipt eprtipigigkiseaudnenyl (t-BOC), or '
<2bb{ 9-fl uor enyhnet hyl oxycarbonyl) (N-FMOXC). This
<2pRoces-inrayibeepridéerred, for exanple, when it is 25
desired to forman unsaturated natriuretic conpound
"~ «26@hj ugate (i.e., a conjugate wherein not all
<2hlic| ergohiFdarere r esi dues are conj ugated) having a

<2etdi £Y-nbbni at_one, or nore of the N inus, of

<2 I;] . A -
R g A
subst anti al |l y nonodi spersed m xture of bl ocked

<% rftiretic conmpounds may be reacted with the

- xas URstaotiyal het vanerh spekssediyi xture of activated

1 nodifying nbieties to proville a mixture of
natriuretic conpound conjugates having nodifying

<20mi e2y/(s) coupled to one or nore nucl eophilic 30

<% iflues and havi ng bl ocki ng noi eties coupled to other
S51iic) Bphi il sk@hdues. After the conjugation

reaction, the natriuretic conpound-nodifying noiety
<§ jlhejaqat es my be de-bl ocked as w |l be understood by
e RS LI " M f%e art. 1f necessary, the mixture of

<40tat rdaur eti c conpound conjugates may then be separated

Ly@Sa gf?crirbed above to provide a mxture of natriuretic
y Hd* €onj ugates. Alternatively, the nixture-of

natriuretic conpound-nodi fyi ng noi ety conjugates may
aoRe arated prior to de-blocking. 34 [164] In a
<2B4r ;g1 sing aspect of the invention, the inventors
- 22Whsamrer ed that synthesis of an hBNP conjugate using
<2L>ppEtifieyd! geUePe with the al kyl noiety adjacent to
~ <24d3e natriuretic conmpound (i.e., positioned between
<223e Nagrirgriet Peptidmpound and the PEG noiety) results.
“in preferential conjugation B9t He highly desirable
Lys3 conjugation site. Thus, in one aspect, the
i nvention provides a nmethod of 5 preferentially
conj ugati ng hBNP at Lys3 conprising activating the
al kyl conponent of a PEG al kyl oligonmer and coupling
the activated PEG al kyl oligoner to the hBNP. 8.5
Phar maceuti cal Conpositions [165] Pharnaceutical
conposi tions including the natriuretic conpound
conj ugat es descri bed herein can be prepared. Such



[173] Thus, in one aspect, the invention provides a
met hod of treating a disease condition susceptible to
- treatnent using a natriuretic peptide conpound by
adm nistering to a subject in need thereof a
therapeutically effective anmount of a natriuretic
conpound conjugate of the invention. The natriuretic
30 conpound conj ugate nmay be suitably adm ni stered by
a variety of routes, including for exanple, parenteral
and enteral routeg, of eferre out es
- include oral, subgeu gﬁggﬁg,ﬁﬁguﬁs%ﬂﬁaoﬁ'%T&EC%F, nasal ,
<408t r &0enous and i ntraruscul ar. [174] Several
0 be used in the use of the present
Ii)ﬁsg?a(r1i S?@??%%?%n’pound conjugates for the treatnent of
heart failure. For exanple, it is envisioned that the
JA@Lrisyretic conpound conjugates can be 35 presented
<#A3>asehonot herapy, preferably in an oral dosage form
<g§IZDnQBT¢,I,ter natively, the natriuretic 37 conpound
<%dhj AGETeE a3 HE Fsed toget her with nore conventional
<X2berapeutic agents as part of a conbination therapy.
<2PRe PRETHFSticdtepltsiei es of drugs that are currently
g¢gedsinclude the followng: [175] - Diuretics -
alleviate the fluid accumul ati on and resul tant
LY§tYadt b#H ABY &9 tHe heart associated with CHF. 5 [176]
Vasodi |l ators - expand arteries and veins, allow ng for
increased blood flow [177] Inotropic agents -
:’1 réase the force of contraction of cardi ac nuscl e.
<M2s/8prPigitalis drugs - increase force of contraction
<23B> t hetiHaaiafl $auder@duce heart rate. [179] Angiotensin
osgnverting enzyme (ACE) inhibitors - inhibit the
<2PBoduetdi0Ret9t HePeidéasoconstrictor angiotensin Il in
the | ast stage of its synthesis. 10 [180] Angiotensin
<obgceptor blockers (ARB's) - permt angiotensin to be
<2§§odm:stdp5phuksi nhibit its arterial activity. [181]

<2 (W€ | bl qck - i nhibit | cj i.nfl ux,
SR GG TnRystisTsy S deeobeRe ol e VR et on

<4pE82B2Nitrates - relax snooth nuscles and dilate veins

n terjes. 15 3] Beta-bl ockers - block the
);fagc“tjyisg%heoﬁyc%fgei F(’)I[Mé?ri BLTY L1861 5 756 ?eé'sérys{'?"ess' on:
the heart and lower force and rate of contraction.

G1%]%§] lt}éo\'??l qu g\p A@Q\ﬁ%‘?t ages of the natriuretic
onpoundygonjugat es”can. be considered first in
relation to the other approaches to treat CHF and
«<fQMpe4ed to the current use of the natriuretic peptide
21p i9s unnodified form that is continuously infused.
<2I¥e BRTQl_natriuretic conmpound conjugates of the
<23 eNETIEHT20 ERMESRL natriuretic and diuretic _
<2po-operties that may be expected to relieve congestion
<223 otyiriyegielPepiidat i on  of sodi um and excess water.
«ddchzfunctions are currently addressed with diuretics
and potassium supplenents. The natriuretic conpound
geemﬂpugétw 1 6heGinventslon are expected to possess
vascul ar an nyocardi al rel axant- properties that are
currently effected using vasodilators, calcium channel
jgﬁ:oc rs, and nitrates. The natriuretic conpound

' "'<21_:gnj tes of the invention are expected to inhibit:

<21he smnficiahgiegi@asi N 25 al dost erone syst em ( RAAS)
currently effected usi ng ACEPRgthilbitors and ARB' s.
Mor eover, the natriuretic conpound conjugates are
expected to |lack the negative effects and risk of
sudden death associated with the inotropic and
digitalis drugs. The natriuretic conpound conjugates
may have nmany, if not all, of the benefits of several

- groups of cardiovascul ar drugs while having .a reduced-
amount of or |acking the negative effects of. o
conventional therapies. 38 [185] The natriuretic



prot eases of the digestive tract. Naturetic conpound

conjugates are preferably | ess susceptible to

prot eol yti c .degradation than correspondi ng

unconj ugated natriuretic conpounds, i.e., the

conj ugates digest nore slowy than the correspondi ng

unconj ugat ed conpound. [194] The conjugates can be

tested for oral bioavailability. Oral bioavailability

of the conjugates can be 15 tested in rats, for

exanpl e. The conjsigaligs Bl 8% A0l sh&red o the

gastrointestinal tract by oral gavage and the
<%§g;esence of .hBNP .%onj ugates in the bl oodstream can be
<24 AR THSTG FEOR°Fabl e radi oi munoassay  procedur es.

Conj ugat es according to enbodi nents of the present
z%i%%;vg .CI(EPEA%XE preferably be orally and/or perorally
<7ayai gy i.e., a therapeutically significant anount
<2@8> t kan dery ugakepseasiybe delivered by the oral and/or
<2Qg}roral routes. 20 [195] The conjugate may retain sone

<201s alitscOFediORe activity of native natriuretic peptide
<§§& gf}VRBNEY) with the additional benefits of oral
<

i ST AR R i Wyl opsts
as s OfsmkprhedkdThrdd, €t HBANt BbraagUL € and/or expand
t he qulicability of this therapeutic to include early
<4Py98* and chronic CHF. [196] In one aspect, the
Xah MYWE NEHeOBT W R EY hEL S e ABR ARG L1019 aki Rg ¢iat ey
1 conprising assaying a naturetic compount assaying a
natriuretic conmpound conjugate of the invention or a
clganyisesaof such 25 natriuretic conmpound conjugates, and
conpiling data resulting from such assayi ng. The data
itself is therefore understood to constitute yet
<2akot Ber enbodi nent of the invention, as well as the

j%%%e f this data. 8.8 Branched O igomeric Mdifying
<2 ehr8%idik9 HeqddiRepresent invention also provides

<2s,e\éer al PEG |inear ?nd branched, am ne, m crgPAGthaged
-k Lfying noieties. 30 8.8.1 Branche
-:2%?% g%éraréé‘w%t%gie%%g Moi ety Formul as [198] The present
<4PQwvedi i on provides a conpound having a fornula: 41 OR
- PAG, "= X-Cm (Fornmula VI) wherein Ris -H,
ﬁsﬁ)&é)'ﬁg%ﬁgpgﬁ g%%ivati ng noiety, such as C(O X (where
X is a halide (e.g., d, Br) orp-nitrophenol), or O
< 53 and C m X, PAG and n are as described above
<2ipr fFormula |I. [199] The present invention also
<§g>es'é?'1’t.is_. a os\r%ﬁound having a fornula: 0 0 R PAGE X (
““E8r Mi'a VI1IE“§: ¥ n Ris H (it will be understood
- <22at the atomin PAG coupled to Ris 0, and therefore
<22%rat Natréuretir feptifhati ng noiety is OH), C(O CH or an
- <@l i yating moiety, such as C(OX (where X is a -
halide (e.g., d, Br) orp-nitrophenol), or ON 1-11 0
‘1‘5'0"33) Ledmrg ‘%‘NG. n, X, and o are as described above for
Formula H 15 [200] In yet another enbodi ment, a
~conpound is provided having a fornula: 42 Oi /o' R
21BN -X- PAG'PAG'- X-Cm (Fornula VI11) [201] wherein R
<215 -7 -OH, -C(O OH or an activating noiety, such as
Lo ActidrciaCs@wenc¢ where X' is a halide (e.g., d,
«<R) orp-nitrophenol), or OO-NOY 0+ NO~ OOOor
2IanthrrhurCridpeptid®AG n and o are as. described above
for Formula Ill. [202] I'n another aspect, the
nodi fyi ng noi ety may have a P&#hd#a: OX R COm X- PAG
Cm X- PAG' (Formula I X) wherein Ris H C(OOH or an
activating noiety, such as C(O X' (where X' is a
halide (e.g., d, Br) orp-nitrophenol), or 10 OO N
O Oand X is 43 and C, m PAG n, and X are as
descri bed above for Fornmula I'V. [203] In another
aspect, the nodifying noiety may have a formula:” N R3
RL/NH RZ (Formula X) 5 wherein R3is -CH, -C(OCH
or an activating noiety, such as OO N O and [204] R



15 wherein C, m X, PAG and n are as defined above for
Formula |I. This nmethod nmay be further defined as
conprising the steps of reacting a product OH

C ,,-X-PAG' PAGE X-Cm 45 wherein C, in, X, PAG and n
defined as above, with paranitrochl oroformate or

di succi m dyl carbonate. [207] Yet another enbodi nent
of the invention is provided in a nethod of making a
conmpound of the formula: OO0 HO PAGE X 5 wherein

PA D d f la Il.
<4l)'b;as ;ret hodaPn:\yobzlr fq'l}? gg\f{ae"sre?%q%ﬁon %ﬁ-‘%g%‘?ys?ng

the steps of reacting a conpound of fornmula: OO0 C
AS(‘an’t‘e'—%‘hé'fg @" may be replaced with another |eaving
group, such as another halide) wherein o is as defined
above for Formula I, with a conpound of fornula: 10
ﬁ%@zP &E X wherein X is -NH or -OH, in a solvent, to
<222l dr@a conpound of fornula: O 0 HO PAG -X wherein
<2PRG, Antitikciad rigaeergte as defined above for Fornula I1.
<bg08] The invention also provides a nethod of naking a
<2ephpeatrducdtit repdidemul a: 46 0 0 0 O NCO PACE X 0O O
4§E>or la XI11) wherein PAG 'n, X, and o are defined
< for Fornula Il. This nethod may be described as
asaoririeai Ry the steps of activating a product OO0
1HOPAG X 0 5 (wherein PAG n, X, and o are defined

above for Fornmula Il using an activat i ng agent, such
<23@> 8% succini m dyl carbonate, paranitrochlorofornmate,
<2 iﬂ)s e and N-hydroxysuccinimde. [209] Yet another
<2legbommm1aq)f5ehmchnvent| on provides a nethod of

maki ng a conpound of the formula: O Il OH O Cm

P ormula XIV) 10 wherein C, in, X
g) Agdtrﬁﬁ%a %Qe(jgs defi ned above for Fornul a III
<49t s3%et hod nay be described as conprising the steps
asRfvaieagt i ng the product identified here as Formula Xl
1above with a conpound of formula: OH H2ZNO O in the
presence of a base in a solvent, wherein o is as
<9¢f i pgd above for Formula I11. In preferred - 15
<2ensbosll ments of this nethod, the base is K2CO3 and the
us and/ or organi c solvent. 47 [210]
% %W(}'T? on?rkt ﬁe ?gventl on further provides a nethod
<28%> maki ng a_conpound of the formula: OON Il O O
<2f3 WWIGets CRYSIIPAG' PAGE X- Cm (Fornula XV) wherein
- <46p> 189 PAG n, and o are as defined above for Fornula
I11. The net hod generally conprises reacting a
Asﬁcﬁ?ﬁopdﬁd‘“"é’rwuced according to the method of prepari ng
the Fornmula’ XV as defined above, with an 5
activating agent such as N hydroxysuccini m de. 9.

o j%ﬁiarr@% es [211] The foll ow ng exanpl es have been

<21ncl pghed to illustrate nodel s of the invention. .
<2Thbr tavifedpbceguengt the foll owi ng exanpl es are
<28gscribed in terms of techniques and procedures found
<22 dermnetetdd eeptide best node of practicing the

invention. In light of the present disclosure and the
<8sneral level of skill known in 10 the relevant art of
<%§be q}sesgngtrunmventl on, those of skill wll appreciate
- = t S¥he [ 1 Qw exa i nten

gttt Sl BRI .

nodi tyszratMemmst,Va‘andHa trevsptysons can be - enpl oyed

wi t hout departing fromthe s&8ge1df the invention. 9.1
Actlvatlon of PEG Al kyl Modifying Miety (carbonic
acid 2,5-dioxo-pyrrolidin-t-yl ester 2-[2-
(2-{2-[2-(2-hexadecyl oxy- et hoxy) - et hoxy] - et hoxy} - et hox
y) - et hoxy]-ethyl ester (I11)) 15 [212]
Hexaet hyl enegl ycol nonohexadecyl ether, | (0.202 g,
0.4 mmol) was dissolved i-n acetonitrile (5 nL). and

di succi ni m dyl carbonate (DSC, 0.157 g, 0.6 mmol) was
added. Then triethylamne (0.12 g, 1.2 "mmol) was



to yield 0.206 g (74% of the oil 1V (0.206 g, 74%

yield). ESI Ms: me 485.63 (MftH)+. 5 0 0 a OH SCCi 2
1l 1T HN ~v Od ONvv.'"OH HIII OOO(CH5) 3N

NO ONGCH3CN, 253C OOO Ol /O ~x ON HO

IV 10 9.3 Synthesis and Activation of PEG Al kyl

Modi fying Moiety (16-(2-{2-[2-(2-{2-[2-(2-Methoxy-

et hoxy) - et hoxy] - et hoxy} - et hoxy) - et hoxy] - et hoxy} - et hoxy

) - hexadecanoi caci d 2, 5-di oxo- pyrroHdi n-1-yl ester)

[216] To a soluti

16- bpmsmmmﬁnggwg‘gg%qﬁg%)%@%%ggig" STZ% )tXt

et hanol (300 15 nL) was added H2SO4 (1.5 nlL, 31.25
2Pl ) and the reaction was stirred for 48 h. The crude
<22E:act«113mz=emuaﬂ ure was diluted with water and extracted

<2\§§>t h(%ﬁ% (2 o200, ) . The or ganl c é{a
" 1
e sﬁﬁégy cﬁéqL igﬁﬁﬂbm §6r 1
nL A$'I|Q_@3 a306uAml) As gLym eva@orat ed to
dr yné%"éyf 1%\?%9 gavsawfmﬁh.oretf@oanweesﬂf( 6°r0§Rd‘, ") ggggeot
<4ym>el dy. 50 [217] To a solution of nonodi spersed _

ta th ene coI nononet hyl her (8. 5 25
xaiigh) et Hg eku HBE Ageidee TBrAs e Rl S5t oxi de
(3. 1 g, smal | portions over -30 mn) The
reac s then stirred for 1 h and then I
sep 1‘(?”gse“2§e“56ﬁbﬁu 8?(\6%? 8 in THE (90 nL) was added
dropwi se and the reactlon m xture was stirred
ern ght. The crude reaction mxture was filtered
3 gﬁog h Celite 5 (washed CH2C12, -200 nlL) and
<2exaperrated to dryness to afford oil. The crude oil was
<2Eﬁ?r|’ﬁ'"féé“‘\hab Sergaske chr omat ogr aphy (silica, gradient
<oehution: 2-5 % nethanol in CHCI3) to give clear yellow
<ZD3>4 Nt ri@retBc geftliGe %99. [218] To the oil of the
%ispersed conpound 1V (2.22 g, 3.56 mmol) was
ad’de IN NaOH (50.0 nl), 25 nmi, methanol, 25 ni
ArgtHian@lin sapdLyshely serction mi xture was stirred for 24 h.
! The crude r2action 10 m Xxture was concentrated,
acidified (pH2), saturated with NaC, and washed :
<2 (3 x 75 nmL). The organic |ayers were comnbi ned,
<2ieish sat. NaCl, dried MpSO4, and evaporated to
<2i3ynessfidaafford the nonodi spersed conpound V as a
2g]irte solid. The crude solid was purified via flash
OB pee e fiSlid i Ca, ethyl acetate) to give V, 858
(40 % . [219] Monodi spersed nPEG7-Cl6-acid V (324
<4&%’ €44 mol) was dissolved in 15 ml of anhydrous 15
mefRENYAGNG SCIORI ey AR, Khegpol ution of
1 I\I-hydroxysus:m ni'mde (94 ngo 816 mmml) and
~ 1-ethyl-3-(3" - dinethylam nopropyl) car bod|_| m de. HC
- 2{&PG4C, 156 ng, 816 mmol ) in anhydrous net hylene
' <2thl o011 de added. Reaction was stirred for 24 hours,
gﬁi’e PRiashed, \%é&ncé\l HCl, water, dried over MySO4,
I'l tered and ShEentrated. Crude material was
i f| ed b¥ flash chromatography (silica, gradient
>ut ¥agiurstte 86PtHEs hanol in CHC13), to afford
<4(m~modd spersed activated MPEG/-Cl16 VI as a clear oil
h m%%é 51 WO 2005/ 116655 PCTI US2005/ 019249 O
1 g e 9CHsBH 6P BYS LY SPT G111 kaBu 0 O IV
"IN NaOH HOOV O EDCLHCI, 0 DCMNOH j NOO V1l =
9.4 Activation of PEGAIkyI |\/def ing Moiety '
(12- (2-{2-[2- (2-{2-] 2- (2- Met FeyL%Et hoxy) - et hoxy] -
et hoxy} - et hoxy) - e( hoxy] - et hoxy} - et hoxy) - dodecanoi c
aci d 2, 5-di oxo-pyrrolidin-1-yl ester) [220]
Monodi sper sed nPEG/-Cl2-acid | (500 ng, 0.78 mmol) was
di ssolved in 20 m of anhydrous - nethylene chloride
and then solution of N-hydroxysuccinimde (160 ng,
1.39 nnnol) and 1-ethyl-3-(3"- 52 WD 2005/ 116655
- PCT/ US2005/ 019249  di net hyl am nopr opyl ) car bodii mi de.
HCl (EDCIHCl, 233 ng, 1.390 nmmol) in anhydrous



sat. NaHCO3 (10 nmL), washed ethyl acetate (2 x 20 nli),
dried MJSO4, and evaporated to dryness. Col um
chromat ography (silica, EtQAc/MeOH, 10:1) afforded an

off-white solid Ill (0.146 g, 78%yield). ESI M5
nz/e 302.29 (MtH'. OO O0- 0------ OH+ ON OOO
\W\\/ Ol Il O Acetonitrile ON Triethylamne OO0

11 54 WD 2005/ 116655 PCT/ US2005/ 019249 9.7 Synthesis ‘

of Linear nPEG Mddifying Miety (carbonic acid

2, 5- di oxo- pyrrol i gizn-1z Yos®8 & Slesdimission, sT25, txt
<{12>mashoxy- et hoxy) -et hyl ester) [223] Mnodi spersed
<Hian ﬁgd MPEG | (470 ng, 3.91 mmol) was dissolved in

$oy8et QBlicidg {Zfedfe) and disuccini midyl carbonate
(DSC, H, 1.50 g, 5.87 mmol) was added. Then

<20 et hy|.ani.n 0.594 g, 5.87 mmol) was added dropw se
<%§§a tz:\“f‘l%/ér%mfdgr#ﬁhtdﬁe reacti on m xture becane cl ear.
<R@acttbon was stirred overnight at RT. After stirring

or, . reacti.qn rated to dryness
Ii%-ntprt &%M%ﬁ 2?0?\%3&5 rﬁﬁ ffi\sﬁ‘aslj qi%ﬁl\zﬁg(%\c(a@g m.), washed

ethyl acetate (2 x 50 nL), dried MgSO4, and evapor at ed
<2tlg>dr4gness. Col um chronat ography (silica,
<HMiOAeAMeOH, 10:1) afforded the solid H (0..632 g, 62%
<gi[§él G;R_T.fESI]I\/B: me 262.23 (MiH)+. O O/O/~/~I CH
2Pz OPNTER BHE® 0 11 0 Acetonitrile OON
<ZB0+ethyl amine O 111 9.8 Synthesis of Hydrol ysable
<A r HEayTeii e FerBidRf yi ng Mobi ety (dodecanoic aci d

ol 2462,5- |

di oxo- pyrrolidin-1-yl oxycarbonyl oxy) - et hoxy] - et hyl
Proser TN Y leMyRbaTs paF 28 AP e HBd CIXWEG | (200

ng, 0.69 mml) was dissolved in acetonitrile (10 mL)
and di succini mdyl carbonate (DSC, 11, 0.265 g, 1.035
jﬁﬁ@l gvvas added. Then triethylamne (0.104 g, 1.035
<2100l privas added dropwi se and after 10 min the reaction
<23t arvftheiedrieaedrsar . Reaction was stirred overni ght
«3b, RT. After stirring for -16h, the crude reaction was
- <RvapRsatiecttio rdpyi@ess and then dissolved in sat.

Hog; (10 m), washed ethyl acetate (2 x 20 ni),

<4§lﬁﬁ'e MySO4, and evaporated to dryness. Col umm
se¢hwromatsotgra méisvhl aag HiEE Qe /Avp@s GlIY: skr @ifyf or ded t he

Toil 111 (0.247 g, 83%vyieldP. ESI MS: in/els

- 430. 50( M+H) +. 55 WD 2005/ 116655 PCT/ US2005/ 019249 0 O
<2000 480 ~-O~~OH+ OONO 1| Il 0 Acetonitdle O~ 1\ 0 .
j%?jeggyl anine p/~0 -'~0 00 Il 9.9 Synthesis |
<2bsneafriPRGaMadhdoncpg Moi ety (carbonic acid

<22 5-di oxo-pyrrolidin-1-yl ester 2-[2-(2-

h et h -et.hoxy] -ethyl ester) [225] '
‘Z%ogﬁﬁg"ég@é Tt MPEG3 | (200 mg, 1.21 mmol) was
<4@isséd ved in acetonitrile (20 mk) and di'succinimdyl .
: 18 te, (BSC, 11, 0.468 g, 1.82 mmvl) was added.
ésﬁﬁéﬁo\t{r}"?i 'é%uhé‘/}l%am ne (0.184g, 1.82 nmmol) was added

dropwi se and after 10 mn the reaction m xture becane:
<2%hLakg Reaction was stirred overnight at RT. After
«2stdrring for -16h, the crude reacti on was evapor at ed
<§ dPynEss nd then dissolved in sat. NaHCO3 (20 niL),
““wishe'd  EtHEl S58EPSte (2 x 50 nL), dried MySO4, and
<2ewaporated to dryness. Columm chronat ography (silica,

2ROy vieieticl Berwjidef f orded the solid 111 (0.206 g, 55%
yield). ESI Ms: nnte 306.11°8%H+ 00O 40,N Q\=0 -
O Il 0O Acetonitrile O Triethylamne O 111 56 WD

2005/ 116655 PCTI US2005/ 019249 9. 10 Synt hesi s of: =
Hydr ol ysabl e M croPAGyl ated Modi fyi ng Moi ety (hexanoic
acid 2-{2-[2-(2,5- - : _ ' :
di oxo- pyrrolidin-1-yl oxycarbonyl oxy) - et hoxy] --et hoxy}-e
thyl ester) [226] Monodi spersed branched. C6-PEG3 |
(200 ng, 0.80 mm 1) was dissolved in acetonitrile (20
m.) and di succinimdyl carbonate (DSC, 11, 0.309 g,



added. The reaction was stirred at roomtenperature
overnight. The mi xture was washed with 1 N HC1l(2 x
200 nmL) and brine (2 x 200 nlL).. The organics were
dri ed over Na2SO4, filtered and evaporated to dryness.
The residue was purified via flash chromat ography
(silica, EtQAc/I O % MOH) to give 0.701 g (58 % of
oligoner 1V. ESI Ms: 539.10 nrle (M:Na)+. [231] The
oligoner 1V (0.562 g, 1.09 nmol) was dissolved in 15
m dry CH2C1 2. Tog hh%tsﬁlsﬁ'ﬂ %smﬁss%‘ﬂdﬁfis%xﬁ m,
(1.64 muol) TEAand0329 (3"16 mol
<% r #2phenyl chl or of or mat e. The reacti on was stirred
Q,ve)r,guvghtLe@tArE,q,ggr,_tyenper ature. The m xture was then
Iluted withs a further 15 nL CH2Cl 2 and washed with
15 mL 1 N HCL followed by 15 niL water. The organics
<m@;e sdried over MgSH4, filtered and concentrated to
ryneéss. The crude product was purified via flash

h a, gradient elution: 3/1
mcfgexgﬁags¥-c&@®c) to give 504 ng (74 %9 of the

<2®tivated oligoner, ESI MS: nzle 682.72 (MH) +,
<2287 PSLUMERES+PePEEeND 2005/ 116655 PCT/ US2005/ 019249
<40)o>2)5ol\/lsoA A Ax Ol-1~ MPEGSOH K ' OLBu O THE THE 6 0 v
INNaOH O - /6 QV v x Ol NHS, EDC 4 3 off O
A-‘('EHIL¥‘2‘1 Xa\ FFY Q98 'BREPT M€ 2Cc12 1V O OH\ 77 7tLoyoc N
O z 9.12 Synthesis of Aryl Carbamate Hydrol ysabl e
dlf{l ng Moiety (carbonic acid 4-(6-{2-[2-(2-{2-
i\@) grret hoxy- et hoxy) - et hoxyl - et hoxy} - et hoxy) - et hoxy] -
<2elzho>pﬁ hexyl oxy) - phenyl ester 4- nitro-phenyl ester)
<332 PrAPECH labeRie (10.0 g, 33.7 mmol ) was di ssol ved
«1@,40 nL dry CH2C12 and the resulting solution was
<226p| edttioré:iC taptale i ce bath. TEA (5.64 nL, 40.5 mmol)
was added and then 3.13 nL (40.5 mmol)
<4vet hanesul fonyl chloride was added drop w se. The
<32&actM|IEm.FmRBt| rred for thirty mnutes at 0 C and

22n d from.t Il to
R s R A e
m Xt Gyer mr:\raaaqurnr%:m.e CH2C12 and washed wi th
sat uPae'ed NARENSS YRR EOHIAE @A P ¥Pe ©Br gani cs were dri ed
over MySO4, filtered and concentrated in vacuo to
ﬂa"ord 12 (98 % of MPEGS nesylate, |. [233] A
TU%E6 hexanedi ol was prepared from6.311 g
<2<23>t btea dlsod»H (ﬁ&,ébrnmmh) wAer@did 80 ddd Of ardrividebeRichbly 1-4
Fpmnv\kgy ld AsoL X5 s AmhyiY |4§ I adeelyghelepuia N2
at mééﬁk%@éué’ﬁﬁr«gﬁ.s&p tfﬁﬁrf *het iges (RUPRP kB3 urheor
was ad he solution and the resulting
<4|993(tl§ie was stirred for one hour. | (10.0 g, 26.7
xad8)s) phd RO APY ARSI MBS padgedet@yt [AXEH 61y Abd WasS
‘1stirred fﬁ‘?sg}fubr_'t her 50 rgn]m)uteg %? 0C - Rhyen al | owed
to warmto roomtenperature and stirred overnight. The
civeast kan m xture was filtered through Celite. The
Celite was rinsed wth CH2Cl2 and t he conbi ned _
. filtrate was concentrated in vacuo. The residue was
<medi ssol ved in CH2C12 and washed with water. The
.<2é1>gaﬁrnc;s were dried over Na2SO4, filtered and
Og ss. Purification by flash
<2c r omat ggglgghye%% ica, CHC13/10 % McOH). Sone
: <2ﬁﬁ>ter|al was- further purified by preparatory TLC
“(EtOAc/1 0 % MeOH). Conbi ned P#PeHE was 3.923 g (37 %
of 11. 59 WD 2005/ 116655 PCT/ US2005/ 019249 [234] bl
(3.923 g, 9.89 mmol) was dissolved in 16 nL dry CH2d 2
and the resul-ting solution was cooled to O C and.
pl aced under N2. Triethylamne (1.65 niL, 11.9 mol )
was added and then 0.92 nL (11.9 mol)
met hanesul f onyl chl ori de was added dropw se. The
reaction was stirred at 0 Cfor a further thirty -
mnutes and then allowed to come to roomtenperature '

A
g



0 O WPEG al | cyl ACH MPEaal I cyl O EDCLIfl H DCM 9. 14
Synthesis of Mdifying Miety with Branched PEG
- (6-[2-(2-{2-[2-(2-Met hoxy- et hoxy) - et hoxy] -
et hoxy] - et hoxy) - 1- (2- { 2-[ 2- ( 2- met hoxy- et hoxy) - et hoxy]
et hoxy] - et hoxynet hyl ) - et hoxycar bonyl am no] - hexanoi c
acid 2,5-dioxo-pyrrolidin-1-yl ester) 0 62 WO
2005/ 116655 PCT/ US2005/ 019249 [241] 1. Tetraethyl ene
gl ycol nononethyl ether (14.0 g, 67 nmol) was
di ssol ved in tet rhyidspfios@ns (FRQubmitdioandNakk (1. 77 g,
<ZP&> mmatiunas c aapeide porti on Wi se and reacti on was
Blrrgd for 2 h. Then epichlorohydrin (26.3 niL, 0.34
) was added dropw se and the reaction was stirred
Ast VRRTLéwArgl@rdmyr The crude reaction m xture was
1filtered thPough Celite and washed CH2Cl2 (250 ni).
The filtrate was washed H20 (2 x 250 nL), dried
<S043 and evaporated to dryness. Col umm
j% ography (silica, ethyl acetate) afforded 1 a
<xBeanroific{alOselberge 57% vyield). -OH 2 [242] 2.
traet hyl ene gl ycol nononethyl ether (7.96g, 0.038
5%3 Ngﬂq ,'let(,gq,e%ﬂdg 038 nmol) were dissolved in CH2C12
0 nm) and BF3OEt2 (0.48 nL, 0.0038 nol) was added.
e reaction was stirred overnight at RT. Crude
%Eggchkngngl I ut ed w th CH2Cl12 (200 nL), washed sat.
(300 n.), dried S, and
<2@§>ap§ﬁ%t]cgd*-t ?tem% gm [ #‘ﬁ?ﬁ”%ﬁ'ﬂ@ﬁﬁ‘t"éb‘i aﬁhg?et@wua@a
et hyl""ace at % afforded 2 a clear oil
<408> 558, 25% yield). N2 3 O[243] 3.

- Ni_t Loc r (4.5
>1(a§, é\% EIQEHEL){) ﬁ%\gi}%ﬁéféé%ﬁ?/ ol n é_%&ng}g 9{%%5‘% After
stirring for 10 min, TEA (2.1 nL, 15 nmml) was added
c ernight at RT. Crude reaction
IASTI ugéeﬁnﬁm Hf{crg 857130 m). washed IM HCL(175
m), H20 (175 nlL), dried MgSO4, and evaporated to
<2q5>yng§s Col umm chromat ography (silica, ethyl acetate
< 248.1:Me ©H, 15 1) afforded 3 a yellowish oil (2.38 g, 40%

gAmQ S~N1""/O—I HO 4 [244] 4.

ntdcfé‘af%u EUUY (0.126 g, 0.96 mmol) and K2003
%0»221 , 1.6 ol ) were dissolved in HO (D, 5 ni).
2FhrenNatripresie Peptide mpl ) was di ssol ved in THE (O 7 nl)

<40t gglded dropwi se. The 63 WD 2005/ 116655

PCT/ US2005/ 019249 react| on was stirred overnight at

~ $eRTrocdaisd¥et Y FIroRES" 61 uted with H20 (20 nl),
acidified td pH-'" 1 with HCO, washed CH2C 2 (2 x 25
n.), organic layers dried I\/gSO4 and evaporated to '

jgggyns%s. Col utmm chromat ogr aphy (silica, CHC13 / MOH,

<2 1prafforded 4 a clear oil (0.428 g, 85%vyield) OO0
<219~ MtidiciB1O [245] 5. Activated using Method I1: 4

' g@} 40 g, 0.64 mmol ), N-hydroxysuccinimde (0.088 g,

_ 3>7 Tnatteric BE)sHd4 0. 160 g, 0. 83 mmol ), and CH2A 2 (5

_ % Col um chromat ography (silica, ethyl acetate / -

<RBOP> 10: 1) afforded 5 a clear oil (0.320 g, 69% .

Gwmebde)la @yl8luSynt hesi s of Linear PEG Al kyl Modifying
1 Moiety (Carbonic acid 2,5-di oxo-pyrrolidin- 1-yl ester
2-{2-[2-(2-{2- [2 (2- hexyl oxy- et hoxy) - et hoxy] - et hoxy}-e

<21r0Xyy - et hoxy] - . et hoxy}-ethyl ester) HOB/ O-/~O ~/ O\

<2}b46} 1. Triethytene glycol (30 0.2 mol) was
dissolvedlnasolutlonof ?églan_of H20)
and stirred for 10 m n. Then benzyl chloride (7 ni,
0.062 nol) was added and the reaction m xture was
heated to 100 C and stirred overnight. The crude
reaction was diluted with sat NaCl (500 nL), washed
cH2A 2 (2 x 400 mL), organic |layers dried MgS®™, and
evaporated to dryness. Colum chromatography (silica,
ethyl acetate to ethyl acetate / MeOH, 10:1) af f or ded
1 a yellowsh oil (9.87 g, 67%y| el d).



potassiumtert-butoxide (29.2 g, 0.26 nol) was added
portion wise over 0.5 h. The reaction was stirred an
additional Ih and then 1 (23.0 g, 0.13 nol) dissolved
in THE (50 nL) was added. The reaction was stirred
overni ght at RT. The crude reaction was filtered
through Celite, washed CH2Cl12, and evaporated to
dryness. The resultant oil was dissolved in CH2Cl2
(300 nm.), washed H20O (2 x 300 nL), dried MSHM, and
evapor at ed to dryqqsisist Gobutin_cRusTes el anhyxesi | i ca,
ﬁghy*"‘ feta afforded 2 aclear oil (18.51 g, 51%
el dyto! % “€3. To a solution of 2 (10.0 g, 36
<am-ol) in tetrahydrofuran (60 nm.) was added NaH (0.95
<3¢ 3> A0AtHHERYiC FPEIdSn wi se and reaction was stirred for
40> Bg Then epichlorohydrin (14.1 nm, 0.34 nol) was
added dropw se and the reaction was stirred at RT for
ArggTh Amthartr ude reaction nixture was filtered through
Celite, washed CH2Cl12, and evaporated to dryness. The
resultant oil was dissolved CH2CI 2 (200 nL), washed
“'ggi 1 /Nad (200 mL), sat. NaHCOB (200 nl), H20 (200
<2t;rtz;) palri ed MpSO4, and evaporated to dryness. Col umm
<2éﬁ?oﬁ'at1(fg¢1aﬂ>rf5¢w@cmca ethyl acetate / hexanes, 10:1)
Ddpforded 3 a clear oil (5.46 g, 45%yield). ~OH 4
<2267 Natkiurdedia replidki on of 2 (4.54 g, 16 mmol) and 3
(5.46, 16 mmol) in CH2C12 (50 nL) was added BF3.COEt?2
«<bg 48 nL, 0.0038 nol). The reaction was stirred
<2@ver MI@FEA&URERT Crude reaction was diluted vvlth

5 S g@m@ﬁmaﬁs&xa@vwﬁﬁ’ Fldanaiim

chr oRbdHO g i{His 'Ia&a:)Lyeﬂ‘éy HidebHatE shisHed )ﬂ\sp&ﬁ hat e
/ NEEJH”"YUS isHigHighigetrAsrargdiear oil (2.40 g, 24%
<4gbLl €. 67 WO 2005/ 116655 PCT/ US2005/019249 N2 O 5
258] 5. 4-nitrochloroformate (1.18 g, 5.8 mmol ) and 4
A'"%z"a& ¥S 49 mmol) were dissolved in CH2C12 (25 nL).
After stirring for 10 min, TEA (0.89 nm., 6.4 mmol) was
N ded and reaction stirred overni ght at RT. Crude
32? ac{3on was diluted with cH2d Z (75 ni), washed 1M
<2HGl  érli00 m_% H20O (100 nL), dried MgSO4, and
<2E¥paphridfedat Gegrepaess. Col urm chromat ography (silica,
<284hyl acetate) afforded 5 a yellowish oil (1.04 g,
<231 ydtefwptiddrédtide OH O NV - 1{ HIlpl 6 [259) 6.
<4§-An"§]%ocaproi c acid (0.157 g, 1.2 mol) and K2CQ03 -
(8 g, 2.0 ram1) were dissolved in HO (D, 8
H1$I‘|.I:Dls Hik et s5HiE0Hi80AT, Adh B1ynghol ) was di ssolved in THE -
1 (1.0 m.) ant added dropwisd0 G| droplets forned when
3 was added and ethanol (2-nL) was added and the _
'~ <2Mpacid on was stirred overnight at RT. Crude reaction
:% s gfiluted with H0 (30 nL), acidified to pH- 1 wth
<2 Arvesitesh Ghofehde (2 x 35 nl), organic layers drled
SHi and evaporated to dryness. Col um
h |ica, ethyl acetate / MOH, 20:1)
<2a1?fq[£3 LAPRET (53# oil (0.720 g, 46%yield) O N O
<4QMp0\59 HO O 7 [260] 7. Activated using Method I1: 6

s Qs + . 0,:46, ) inimde (0.063 g,

T_S(ogég&é'@?r%%f%f‘ éngm oASfl’é'tby?ﬁ'g)’%gsm% and CH2d Z (3
mL). Col unm chromat ography (silica, ethyf acet at e)
afforded 7 a clear oil (O. 1_89ag%, 1#5%yield). 9.17
Hexanoi ¢ acid - T _

- 2-[2-(2-{2-[2-[6-(2, 5-di oxo-pyrrolidin-1-yl oxycarbonyl
oxy) -
hexylcarbanoyloxy] 3-(2-{2-[2-(2- hexanoyl oxy- ethoxy) e
t hoxy] - et hoxy} - et hoxy) -
pr opoxy] - et hoxy} - et hoxy) - et hoxy] -et hyl ester 68 WO
2005/ 116655 PCT/ US2005/ 019249 O ~~O 1 [261] 1.
Prepared in the same manner as shown in exanple 9.15:
Tetraet hyl ene glycol (58.27 g, 0.3 nol), NaCH



[269] 9. Activated using Method I: N, N -Di succini m dyl
carbonate (0.118 g, 0.46 mol), 8 (0.30 g, 0.38
nmol ), TEA (80 . L, 0.57 mmol), acetonitrile (4 nl).
Washings afforded 9 a clear oil (0.344 g, 90% vyield).
9.18
6-{2-(2-{2-[2-(2-13exyl oxy- et hoxy) - et hoxy] - et hoxy}-eth
oxy)-1-[6-(2-{2-[2-(2-methoxy- 10
et hoxy) - et hoxy] - et hoxy} - et hoxy) - hexyl oxynet hyI] et hoxy
car bonyl am no} - hegeangiseé 1086H9_resubmission.sT25. tx
05 oxo-pyrrolidin-1-yl ester O~ O"~O-~O O~SOZCH3
<§ 1 1. Prepared in the sane manner as shown in
<manplraf9cﬂa5 seh@édcaet hyl ene gl ycol nononethyl ether
59, 0.12 nol), TEA (19.5 n, 0.14 mol),
<mih@Q§3ungrﬁébtﬁI@I oride (10.0 nL, 0.13 nol), CH2C12
15 (100 nL) afforded 1 a yeIIow oil (31.35 g, 91 %
eld). iONl-~p--~-O O~ O" H 2 [271] 2.
<2 15 Pesapertkol (7.93 g, 0.084 nol) was dissolved in
<22et r 4h8)dr Golir an (200 rrL Pot assi um t- butoxi de (10. 37

<243> oxags it igigd et isaasoagclusmant g
Stir aﬁ? %?i@m Exaeﬂ{h@ﬁl‘?“ o QA}E%?ST'EPI)
di ssgr\ﬁe@lﬂlsmaHﬁmahysdﬂ phran 14 40 m_ vvas a
«850pphpse via addition funnel and the reaction 20 was
stirred overnight at RT. Crude reaction was filtered
ETFHﬂéu@ﬁ sl fiseHisvadhesh GHPGR2 Lyanaigevaporated to
dryness. The resultant oil 1{}\/as di ssol ved in CH2C12
300 nL), washed H20 (2 x 300 niL), 71 WO 2005/ 116655
j‘%%ﬂ 2005/ 019249 dried MgSO4, evaporated to dryness.
<2 uggy chromat ography (silica, ethyl acetate) afforded
<2P3-a stwdétciol Iseqpc®9 g, 39% vyield). O 3 [273] 3. To a
os@lution of 2 (5.0 g 16 mml) in tetrahydrofuran (35
<2 Nasiaderd plalad 0. 422 g, 17.6 nmmol) portion wise
and reaction was stirred for 2 h. Then epichl orohydrin
“4?%’ FhiL, 8.0 mmol ) was added dropw se and the
Hig aagtn1@m1\éla&sslﬁisrﬁﬁdAﬁi ARTGIPh4&ry. The crude
1 reaction mxture was filteted t%rough Celite and
washed CH2Cl12. The resultant oil was dissolved in
<2122 (125 m), washed H20 (125 nL), sat. NaHCO3
<2 11'25%%?) H2O (125 nlL), dried MySO4, and evaporated to-
u mat ogr aphy (silica, ethyl acetate
()—I’qﬁgghl)g&u%%e?ded a clear oil (2.00 g, 34%
i\g’ "1% 4 74] 4. Prepared in the same manner-
g d W"Fﬂce@@é’ .14 2 (1.34 g, 4.8 nmol), 3
<400:. 7@ g, 4.8 mml) BF3 OEt2 (0.06 ni, 0,48 mol),
C um chromat ography (silica, ethyl
His W& ;thé%fs HNEd—IS%G %ﬁgfﬁﬂqged 4 a clear oil (1.05 g,
: 34%yield). NO2 0 5 [275] 5. Prepared.in the sane _
<21§8 Er as shown in exarrpl e 9.14: 4-Nitrochl oroformate
<21 49, 2.3 mol), 4 (1.0 g, 9.5 mvl), TEA (2.1
<212¢, PRT55 mmol ), CH2Cl2 (10 nl). Colunmm chromat ogr aphy
<218y WEH i tRaMentet ate to ethyl acetate / MOH, 20:1)
<228fforded 5 a yellowish oil (0.663 g, 53%yield).
<2230~ NaOHlurddc @eptidé2 WO 2005/ 116655 PCT/ US2005/ 019249
«40b27@k 6. Prepared in the same manner as shown in
: exanpl e 9.14: 6-Aminocaproic acid (0.054 g, 0.41
Tsrﬂml Nis 515(6121475 @1a%64yml) K2CO3 (0.094 g, 0.068.

nmmol ) , H2O® (b, 5 n) aff_ordped a clear oil (0.268
g, 96%yield). 0 HO/~~ O°[277] 7. Activated
using Method Il1: 6 (0.268 g, 0.34 muol), :

N- hydr oxysucci ni m de (0.047 g, 0.41 mol), EDC
(0.084 g, 0.44 mmol), and CH2C12 (4 nli). Col umm
chromat ography (silica, ethyl acetate /- MOH, 15:1)

~afforded 7 a clear oil (0.178 g, 58%yvyield). 9.19
Synt hesis of multi-branched oligomer NO22 OO 1 [278]
1. As prepared in Exanple 9.14. HOO RINRNH O*" R =
O 2 [279] 2. L-Lysine ethyl ester di hydrochl oride



was added and the reaction was stirred overni ght at
RT. Crude reaction was diluted with CH2C12 (22 nlL),
washed 1 M HC1 (30nL), H20 (30 niL), sat. NaCl (30 n), .
dried MpSO4, and evaporated to dryness. Col um
chromat ography (silica, ethyl acetate / McOH) afforded
4 a viscous oil (0.397 g, 31 %yield). 75 WD
2005/ 116655 PCT/ US2005/019249 0 Ol / 00O I O O
O HO O0OOOO00 5 1[286] S Activated using Mthod
1: 4 (0.397 g, O.5& ol JosuiNhyebubmiss UG sTpsnide (0. 063
g, 0.60 mol), TEA (0.10 n, 0.75 mmol), and
Aaggtaogitrile (4 nL). Colum chromat ography (silica,
<é1hyllg$cet ate) afforded 5 a viscous oil (0.256 g, 56%
gt It 9. 2 rol yzabl e, Non-hydrol yzabl e and
<§e%yl a'fttjeﬁckét rgiwchreré e|yc Conj ugates [287] The present
<@Xbnpl e is provided to denonstrate the utility of the
<5?%sé1¥-"1%9§ﬁt’i’%ﬁ"f%r providing natriuretic compound
40R] ugat es that have been nodified to include
virtually all classes of oligoneric noieties,
harty &if é‘f‘F)}E‘ﬁd‘H-sW&r"cﬂpy'zVéd{%.i gonmers, m croPAGyl at ed
ol i goners, and hydrol yzabl e oligonmers. [288] The
esent hBNP conjugates were synthesized utilizing
< i oﬁ%s ol i goners conjugated at different positions
<pe-t lreTpepti de. The conjugates having the best
<gonbiiatfiieirlofequendet s (agoni st activity at the
<JRceptor, resistance to proteolysis, and oral
<Mi3gavartiabedictpepthmve becone the | ead candi dates for
< e 5extensive in vivo testing. [289] The native hBNP
was oﬁbt ained froma contract peptide synthesis
HTCOHpaRys HTheiamihiAghidspcargothirgonmer s that were used in
lthe conj ugat’i on came from a%upply of ol igoners and
fromoligomers designed and synthesized specifically
<319 &@nj ugation to hBNP. The conjugation followed a
<§]r%§e%9}i ered conjugation strategy as illustrated in
<zl R . .
<Hi3gunetiFicf@assudne! i goners were tested first. Because
<%t ensive conjugation with Cass | oligoners |essened
A6 YhtMurddit Rpfidetra conjugates with dass 2
~oligoners were Investigated. Because Class 2
<¥0r gSfrers were not as efficaci ous, two pro-drug
HIGOM UARS ASs L @55 aa Qlsh 9QPBRS) vere eval uated. [290)
1A first class of conjugatesigi s non-hydrol ysabl e. For
conjugates of this class, the drug substance that is
<dgsegy(i.e., the conjugate) is the substance that acts
<2dft>t He receptor. In other words, the oligoner and its
:ﬁ%g aGhhent. ¢ ostetﬁng Qpeptide remain intact fromthe time
of dosing to e trme of clearance. These oligoners
<228y general |y be conprised of an alkyl portion and a
<2BEG g%’i’t‘f‘ﬁ*ﬁ?cfépﬁﬁﬂi m ze the effectiveness of the
<40bi gerer to make the conjugate orally avail able and
: resist@nt to proteolysis, the lengths of the alkyl and
TIQE‘GSP Bt fltons can be altered and the order can be
switched. The extent of conjugation (e.g. nono-,.
i cor61' ugate) can al so be nmanipul ated. Some ol i goners
:2 ﬁiat 1gan provi de conjugates falling within this first -
<2¢kassrmas well 76 as nethods for providing such
<28%n| dgfdfEadrseqereseri bed in U S. Patent No. 5,359, 030.
to Ekwuribe; U S. Patent I\Io.PE€e 438,040 to Ekwuri be;
U S Patent No. 5,681,811 to Ekwiri be; U. S. Patent No.
6,191,105 to Ekwiribe; U S. Application No.
09/ 474,915, filed Decenber 31, 1999; U S. Application
No. 09/459, 443, filed Decenber 13, 1999; and U S.
Application No. 09/873,797, filed June 4, 2001, the
di scl osures of which 5 are incorporated by reference
herein in their entireties. [290] A second class of
conj ugates are m croPAGyl ated.. For conjugates of  this
class, the alkyl portion of the oligoner is cleaved




[299] Native BNP was exam ned in the assay to provide
a neasure of activity for the native, wild-type 15
hBNP pepti de. The native hBNP peptide used was the
1-32 ami no acid sequence, .
SPKMWQGSGCFCGRKMDRI SSSSGLGCKVLRRH, (SEQ I D NO. 98) in
which C10 and C26 are joined by a disulfide bond to
forma bond. The results and structures of twenty-nine
of the constructs are provided in Table 1. The BNP
conj ugates were a 5{@.}( t hese
<«z2hues were ponpa?icg§f%dt1 8:i)}rsrl'eag;?) tbg-lmr%é 'unche'?ﬁ?he same
<%PerfarEHIgFicBetidd ons for the native peptide. These
Aded-a @ conpared to native 20 BNP (1-32 aa) w thout an
Ql i ﬁorreri c noiety are provided in Table 1. The results
HABIMAE Hig s pri&ftEtehi@er ofly nmonoconj ugat e BNP t hat
i ncluded a ass 1 nodifying noiety Lys3 (BNP-002),

d the nonoconjugate BNP that include a C ass 2
jgﬁﬁi fgfc’l ng noiety at Lys 14 or Lys 27. The nono- 1,
<pmmo-g&r nono-3 and nono-4 are the nonoconj ugates of
<BNP aWdifighel epugrca n the order they elute on HPLC
Dthe follow ng Table, the nono-1 BNP is the BNP :
<pEpt indertoestidgedp@ide25 that that includes the indicated
<£%gi Iﬁ?i ng noi ety (oligonmer structure) at the Lys-3 BNP
resi dude. The nono-2 and nono-3 co-elute on HPLC and
Agp Gtu mrxtauge of Lys-14 and Lys-27. The di conjugates
lare generally obtained as a nixtures that elute
cl osely together on HPLC. The mmjor diconjugates are
<2Ms3/70ysl 4 and Lys3/Lys27. The predoni nant
%}y% c@niugate is conjugated at Lys3, Lys 14, and :
<1185 2'Artifiei 11 @dusicel dentified as "nono-4" includes the

<gﬁgifyi ng noiety (oligoner) at 30 the N-termnus of
. N The "nmono-1" includes the nodifying
<m)i e?%?gﬁﬁsg%gg%t Lys3 of the BNP peptide. The
<409pn@d02" product includes the nodifying noiety
cIOhI0RFEE]y cfPni Uugated at Lys 14 of the BNP pepti de,
lor at Lys 2% of the BNP peptide. For results see the
table set forth in Figures 6a-d. 79 9.22 Natriuretic
<2ept bge Candidates - Urodil atin, Dendroaspis
z%gair%mr etic Peptide (DNP), and Canine Natriuretic
t .300]_ It is anticipated that the present
<2&§%j Gggj%tfihgﬁqtséa‘@ﬁ%“&faogy may be used with nmany different
<2@@triuretic peptides and anal ogs of these peptides to
<223msPprdvretiy PRRHISEr of different bioactive -
<40 ripuretic 5 peptide conjugate enbodi ments with
.retai ned pharmacol ogi cal activity, enhanced
EEHTE- enbialits BET bRBER Gy Aradéir drgpinst ease
. resistance. "In addition toThe hBNP described in
everal of the exanples here, these candidate
j% %ot E%Ies i nclude by way of a partial |ist, peptides,
<2pept pgke fragnents and whol e peptides, and _
<233 tActibinget Setsenpept i des prepared and/or isolated -
<3domthe follow ng assenbly of bioequival ent .
<2pipt ndtesdriec Dt ebSde |t is within the scope of the .
present invention to include these constructs and
"~ <2f®nservative 10 substituted constructs thereof in the
<2 parsatieanuref t he enbodi nents, the present invention,
2% wWePl-@8 in  pharmaceutical preparations containing
“these constructs in a conjug8t¥d?fromwith at | east
~one nodifying noiety as-defined herein in the .
treatment of congestive heart failure. These peptides
posses a structure anenable to nodifying conjugation
nmoiety. [301] 1. Urodilatin (hANP with four additional
residues at the N-term nus) 15 [302] . N '
TAPRSLRRSSCFGGRVDRI GAQSGLGCNSFX' Y (SEQ |1 D NO. 99)
[303] The amino acid T defines a nodifying noiety
conjugation site. In the above sequence, X is |lysine



. o<2

[ 324] Conjugates were incubated with the enzyne for 2
to 120 mnutes at 37 C. Digestions were stopped by
adding a 1:1 1%trifluoroacetic acid (TFA): ,
i sopropanol quenching solution. Digestion of the 5
hBNP conj ugates were conpared to the digestion of
nati ve hBNP in each experinment. The anobunt of parent
compound remai ning in each sanple was quantitatively
determ ned by HPLC anal ysis. 9.25 BNP Conj ugates and
Oral Bioavailabiljty . e_conj.ugat e hat were
<203 | W8a 1B iyt gnﬁ,,féﬂﬁ‘ﬂ% g ét%"(’]ﬂ? orresf"?ﬁ'léfg OBT%F; 'txg
bi oavailability in rats. The conjugates were
<“86i AEstered to the gastrointestinal tract by oral
ArgoxageysaRey t he presence of hBNP 10 conjugates in the
1bl oodstream was assayed usi ng avail abl e
radi oi munoassay procedures. The anti bodies for
<xlet eggion of hBNP are specific; cross reactivity with
A3t BNP is less than 1% Consequently, cross
%& >C£$&if§¥ia@r§qéé’?&: rference by endogenous rat BNP was
not an issue. [326? Adult, male rats wei ghing -

288prgxi matel.y 250 .g were used for determ ning oral
<2é§;) gy '?f?ptdldg hBNP and hBNP conj ugates. Rats

<
<
<
<

Poaval I api
<4@er e73 ast ed overni ght and tap water was provi ded ad

10 hi t except,. f 15 peri of no water for 2
;"ﬁo*ﬁrss“?ré‘.%gﬁo hbs Ala a9 f?’ﬁ&ﬁ? 6gst dosi ng). [327]
Prior to dosing, rats were wei ghed and distri buted
<246y oyghout the dosing groups by body weight so that
<2eachigosi ng group wei ghed approxi mately the sane. Five
<2ﬂ-g sPRfere used per tine point. Conjugates were
<2 m'ﬁ’i'téfc’e‘r’éi SPHURt i quid fatty acid fornulation at a
<2dmse of 2.5 ng/kg. Blood sanples were taken at 5, 15,
<22%, watdi@@UHd Reptfider dosing. Central venous bl ood for
<480 €psing experinents was collected and 20 _
.centrifuged. Plasma sanples were frozen at -80 C for
g1aﬁarsy§i53hm[§gsqhsm@ MFa§}mA8®Mént rations of hBNP

conj ugat es re nmeasured by~“a commerci al

i mrunor adi onetric assay (I RVA) specific for the
ZHianfi tative deternmination of human BNP in plasma
<2{BH | ATM BNP, Catal og # 127024, Shionogi & Co.,
<213d, Ardifilcagal 3epende Bl ood was drawn fromthe dosed
«<23@ts into EDTA coated plastic polyethyl ene
<2213Br epirhalrat | b&Peide bl 00d col | ection tubes and
' entrifuged 25 at 1600 - 2000 x g for 5 mnutes in a.
<400 rJngerat ed (2 - 8 C centrifuge. Sanples were stored
Hid miplrastiie Hivhas artasp8Crin non-frost free freezers
1 until analysis. 500 L of sa3@ple were used for the

IRMA. 100 L of the sanple was added to.a tube wth
<2100 #6 of 1251 -BNP reagent and one anti-BNP anti body
<2%aﬂéd bead. Each tube was vortexed and incubated -

Y trﬁﬂgﬁ%m@k'ﬁg&en&or 18 to 22 hours at 2 to 8 C. The
t ubes were then aspirated and washed with 2.0 nL of.

j%i\gasw ng. sol.ution. (buffer solution + 0.05% NaN3) and
Renar e4EpT ' at®G'"®30 The wash process was repeated and
<400khe #sont ents of the tube aspirated. The remaining
wadadl oacti.vity J:n each tube counted by a gamma .
_Tsznggn?'ésf Fmﬁ'r};’égrdéaipgﬁcﬁpvﬁﬂtyyé&gav\%ﬁrdi rectly proportional’
tothe concentration of hBNP or hBNP conjugates in
the sanple. In order to accuPaeeld quantify sanples of
hBNP conjugates and 83 allow for differences of
anti body recognition between hBNP conjugates and the
nati ve nol ecule, concentration was determned froma
standard curve obtained for the appropriate hBNP ‘
conjugate. [329] The four conjugates that were dosed
inrats were all detectable i'n circulation five
m nutes after dosing (Figure 5). These four :
conj ugates were BNP-002, BN-021, BN-022, and BN-024. 5



[363] 8. Analog of hBNP-shortened C-termnal tail Lys
14 Arg, 27Arg, or amno acid other than Lys [364] X

- CFGRRMDRI SSSSALGC- RVLRRH (SEQ I D NO. 126) [ 365]
wherein X is 1 to 10 amno acids, preferably 1 to 9
amno acids in length. X may conprise SPKWQGSGC
(SEQ I D NO. 110), PKMVQGSGC (SEQ ID NO. 111),  KWQGSGC
(SEQ ID NO. 112), 5 MVQGSGEC (SEQ ID NO 113), VQGSGC
(SEQ ID NO. 114), QGSGC (SEQ ID NO. 115), GSGC (SEQ

ID NO 116), SGC, [3 a h BNP- Lys
14Ar or an am noS aC| ot eP'Bt'E b'ﬁssm %12‘9 )J%
< 1> I{X‘ GGG (SEQ I D. NO. 127) [368] wher ein Xl is

g Qkran amino acid other than Lys, and X2 is one to
<11c3ur Agnifrioiacsdmenden sone 10 enbodi nents, X2 is SSSS
JEQ ID NO 3), SSS, SS, S, KSSS (SEQ ID NO. 4), KSS, '
<m3>K$at,[136831c1prtMal og hBNP-Arg 30 Lys or- ot her
%%%I val ent am no acid of Iike charge [370]
MJOGSGCFGRKMDRI SSSSGLGCKVRXI RH (SEQ 1 D NO. 128)
His3i{ld niheiLins Xls ingaldp @ ay A% no, acid other than
1Arg. [372] %1. Anal og of hBNMP-27Arg or an anino acid
ot her than Lys 15 [373] SPKMWQGSGCFGRKVDRI SSSSGLCGC
<AWLRRH (SEQ I D NO. 129) [374] wherein X is Arg or
< >aﬁ1RTno acid other than Lys. [375] 12. Extension
rtoitﬁ ggm%e%y,@ SPKMWQGSG- CFGRKMDRI SSSSG.GC-
- X2 D NO. 130) [377] X2 is Lys, Cys, or
a" is 1-100, 1-50 or 1-10, and Xaa is
lzg g?ng(ﬁ%reﬂ?%,epg:}egr oup 20 of am no acids
<4|0n:deﬂéndently sel ected, or an unknown ami no acid [378]

3 ta nal og - hBNP [379] -CFGR
&M&%ﬁz&e@‘m E&’ab"l\lo. 131) [380] wherein X is
Arg or an am no acid other than Lys and wherein X2 is
2 lo0,4 am no acids, such as SSSS (SEQ ID NO. 3), SSS,

66 & KSSS (SEQ ID NO. 4), KSS, or KS. 25 [381] 14.

<2I5h PPRY log Receptor Specificity 87 [382]
Mf&%@ | SSSSX' X2X3C (SEQ I D NO. 132)
<25¢3=83 Wierein Z' is arginine or an amino acid other
<Z¢HanNdtysinegic Eertidkherein Z2 is arginine or an amno
«48¢l dzpther than lysine, wherein X is Ay Mt Leu,
Phe, Ile or a conservative substitution thereof,
STytdy eiSH A Afgs Leu, Trp, Tyr, or Phe or a conservative
substitution thereof and wherein X3 is Ay, Arg, or a
. _conservative 5 substltuti on thereof. In another
SHhbolfl ment of this analog, Z' is lysine and Z2 is
- <2@hgipHe or an amino acid other than |ysine. [384] .
<21%. AAfdPFianal sgerehd385] K CFKGKNDRX KX2 QSGLX3 C- NSFKY
EQ ID NO, 133) [386] Werein X is T, a, R H P,
Itk RRéi Vbareid X2 is K- N-nethyl, Arg, S, D or
[388] Wherein X3 is Arg, K, Y, F, S P, On, Har,
<499, 80_ami di nophenyl Ala, |, any other amino acid
Hid Ina; HiaHia fIesiilsi ¥R ENARGEARY Ry than Gy, -or Tyr 9.26
1 Reconbi nant5 Producti on of Mative BNP and BNP Pro-

Peptide and Pro-Peptide Approach to Manufacturing of

<2]BNP gfonj ugate 15 [389] An oral route of admi ni stration
_ l§1>| I8 require a large vol ume supply of BNP peptide. Due
o1 tg&%‘:ﬁ@%aﬁhs&cﬁéﬁceand supply volune limtations

associ ated w th synthetic neans to supply BNP, a .
<220gconmbi nant technology will be preferred for .

preparing the conjugated BNPP3ptd de. A r ecombi nant

technol ogy for the supply of peptide for the -

production of the conjugate is described here. 9.26.1

Sel ection of Reconbi nant Technol ogy 20 [390] The goal

Is to select a high expression reconbi nant technol ogy

that is known to express snmall proteins (>10,000K)

free of glycosyl.ation and have the peptides secreted
in soluble formfor easy isolation. [391] An E-coli
based expression system (U. S. 5,114,923, Seil haner et.



5 am no acid sequence of pro-pentapeptide BNP-1
[(Hi s)6-d u-3 y-Asp-Arg-Arg.)-BNP- Arg-Arg-Asp-Al a-
-d u- Asp- BNP- Arg- Arg-Asp-Al a-d u- Asp- BNP-
Ar g- Ar g- Asp- Al a- 3 u- Asp- BNP- Arg- Arg- Asp- Al a-
G u-Asp- BNP] (SEQ ID NO. 134). The plasmd is Codon
optim zed for the host cell (e.g., E coli) used.
[402] DNA fragnent coding this multipeptide sequence
is assenbl ed synthetically, starting frompost |eader
sequence and the e L he ' he order
<2¥f3>3'Naofiurdwd ¢ H@é&@gg%"éi‘g@fa tcr%Rlpﬁess g%"ﬁé%%g e§if12 B 'ntg I%)NA of
Jdae ggquence is purified from ployacryl am de gel using
standard techniques. The plasm d structure is
Argonfd needld\Glv @sprargtAron enzyne anal ysis. [403] (b)
Expressi on and cel | recovery [404] The E-coli cells
expressi ng pro-pentapeptide BNP-1 are cultured with
<Hgtri8dnts sufficient to produce the pro-nultipeptide.
:2 | S)6 tag pro-penta BNP is recovered fromthe

<x16} | arbifi Rl scduédcapt i on 15 fol | oned by _
5 %ntrifugati on, tangential filtration/untrafiltration
<52300oRRasni&at i@paRd sol ubilization of inclusion

bodi es. [405] (c§ I'sol ati on of the pro-pentapetide
<4BRP-B2from t he sol ubilized inclusion via affinity
GIENERMRIPLUFAR [406] A H Trp chelating (Ni2') HP
1 col um (Anmessham Bi osci ence) is prepared and the
colums are 20 washed with 10 col um vol unes of
<Apstgtl ed water to renove the storage solution, is
:mhargéTd with metal ion solution (NNSO4, OIM and

hetl i t.h.distilled water to renove unbound. The

<§\i|%‘>?t e?rjté\gdiégﬁ S%el%%%"cgfter i ncl usi on body
<2§g ubili.zation, is loaded to this colum and the
<281 UMM LreRAS FERE Rt h 10 col urm vol une of  bi di ng

buf fer (20mM phosphate buffer, pH 7.4, containing 0.5M
<§ iumchl ori de and 20mM i m dazole), Using a |linear
22 gdﬁﬁ&F%ﬁ” | um vol unes of elution buffer (20mM
<23pdi xah pgaﬁrﬂkﬂh@,acWSZqLéncéWMWﬂB Nlongd 3@irfd. RIVH SQEi 4 in
- chl otergéh and_ 0. 5M i mi dazol e) the columm is eluted and
«h@l | gyved by another 2 columm volunme of elution buffer
.at 100% This procedure purifies the (His)6 tag
g‘béﬂfdﬁéﬂﬂsd?ﬁf FomXen REt GhoppoAeatieaf rom the cell

recovery sanple via chelation to Nit affinity of ‘the

colum. The purity of the pentapeptide is analyzed by
ZH-HAL.C nethod to be > 30% [407] (d) Purification and
- enalpgi s 30 [408] The pentapeptide is then further -
<2plar i Antétli ciaa SExUkBcepr eparati ve HPLC to a purity >75%
«FPe purified pentapeptide is analyzed by ES/ M5 -
- <2zpalywsi-furetidt pégvhded Ml i on peaks for the expected
MW of 91 pro-pentapeptide BNP-1. Mcro sequenci ng of
<44%e Sfaterial is used to confirmthe amno acid .
- Argetyenrpalafciut A pryl Rigoeptide. 9.29.5 Production of
1 multiple ufits of Lys-3 BNP conjugate from

pro- pent apepti de BNP-1 [409] (a) Conjugation of
<2yentgspepti de 5 [410] Pro-pentapeptide BNP-1 (3.20. x
_ z% -45gmnl) is dissolved in 5 nL of DMSO To the

<2 Ilﬁﬁcpﬂcii;, safldpck 45 uL of triethylamnne. The
~ _solutionis allowed to stir-for 5 mnutes before a
<220 ution of activated PEG7-hexyl oligomer (19.6 x
10-4 nmmol) in ethanol is add®¥¢ Z¥ter the reaction has
progressed such that HPLC anal ysi's indicates that the.
pro-mul ti pepti de has been consuned (or the - '
concentration of pro- mnultipeptide is no |onger
decreasing), the reaction is quenched by addition of
0.5 nL of 50% aqueous acetic 10 acid solution. The
reaction mxture is then processed and exchanged into .
100 MM Tris-HO Buffer, pH 7.6. The nmjor conposition -
of this mxture is expected to be conjugated '



[419] Fractions were collected and anal yzed for the
presence of BN-54 using analytical chromatography 20
on Waters 2690/5 systemw th 996 D ode array detector
and colum heater. The conjugates were anal yzed
Phenonenex Luna Cl18(2) anal ytical colum, (5 El'm
particle size, 300 A pore size, 150 x 2 mm at a flow
rate of 1.0 nmiL/mn and a colunn tenperature of 60 C.
The elution gradient was 0-80% B in 23 mn where A
was 0.1 % TFA in t@ls ( - 0, % JFA in
<xeet mlatdimét&c(nebv%lﬁ l%éic el‘&é\)‘%ﬁ%%%gﬁg}é@?%gosrﬁﬁl_% [ 420]
<f0|b§c?isons cont ai ning BN-54 were col | ected, rotavaped
nd fireeze dried to get BN-54 as white powder. The
Glpr obyeirsp eomrent and purity of BN-54 was determ ned and
summari zed ds fol l ows. [421] The follow ng table
summari zes the protein content for different |ots of
<2N8beB6BNO54: 5 BN Conjugate Lot # Protein Content .
b TRobex- BNO54 M 332- 109- NM41101 74.8 Nobex- BNO54
WBE 3R2r1F40-NMGOEE 73. 4 Nobex- BNO54
< }332- 179- NI\/[150214h74a4f][422] Rlepresept gf\llo\éi
0 -qt.he different lots o :

“nel Hg%rﬁg'[etacﬁg Jggég%i ated BNP standards, are included
<488> FBfures 8, 9 and 10. This approach to purification
e Spstcepdi j t ot her conjugates of

e BERL 810 M 3F plbile Py Uso00s! 939549
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U. S Patent No 6,034,231 - Tanaka, et. al. U S Patent
No 2003/0069186 Al - Burnett, Jr., et. al. U S Patent
No. 6,492,560 B2 - Wlbur et. al. U S Patent No
6,013,630 - Shinkets, et. al. 5 U S Patent No.
6, 586,396 - Seil haner, et. al. U S. Patent No.
6,525,022 - Lowe, et. al. U S. Patent No. 6,028,055 -
Lowe, et al. U S. Patent No 5,114,923 - Seil haner et.
al. PCTUS0217567 10 98 WD 2005/ 116655
PCT/ US2005/ 019249, Ol ai t is claimed.js: 1. A
natriuretic conpound €6 'Oﬁ%ereég%ﬁ?f'ﬁj?g'é‘“
<230l @gi cal ly active natriuretic compound conpri sing:
3 %@aE iuretic nolecul e NPR-A binding site; and at
<heashroFecii@Mehiddrg noi ety conjugation site; and at
<2I east one nodifying noiety attached to said nmodifying
<2%€Jj el GRUYO8L)p0Re Site; wherein said natriuretic
conmpound conj ugate exhi bits one or nore advantages
5§l ected fromthe group consisting of increased
<22%5| atRneeThe enzynmatic degradation relative to a
<2eDy¥ r €pponi ng unconj ugated natriuretic conpound,
<2g¥er e del agb/r%ncatapmsmeﬁcq iFeam 3 jtectleamiad acid residues
bi oavai FaBMity, and prol onged duration of effect. 2.
<4Tre B@Atriuretic conpound conjugate of claim1l wherein
. triuretic.. conpound conprises a peptide or a
T%ir]ﬁfg%iscgﬁ §1Sag %5‘%%85%% segnent of brain
natriuretic peptide, atrial natriuretic peptide,
ool YRE natriuretic peptide, or Qendrpaspi S
«2natrsuretic peptide. 3. The natriuretic conmpound
<2¢dnj BRfate of claim 1 wherein the natriuretic conpound
‘2%?3’ ’?%5%“81 n&ff4"%6¢ hBNP sequence havi ng one or nore
<2post ati ons selected fromthe group consisting of
<223ps 3ty iudeyst 2Aptgde Ar g30Lys, Lys27Arg, and Arg3l Lys.
<40 T natriuretic conpound conjugate of claiml
wherein the natriuretic conmpound conprises a native
AspBRP. Aageln€l!  havi ng one or nore insertions, _
del etions of extensions. 5. The natriuretic conmpound
conjugate of claim1 wherein the nodifying noiety has
f%g ojdrul a: 99 WD 2005/ 116655 PCT/ US2005/ 019249 O O~
<2 XHAG' PAG'- X-Cm (Forrmula 1) wherein each Cis
<21ndepuntent] weqeneet ed and is an al kyl noiety having m
<f@rbons and mis 1, 2, 3, 4, 5, 6, 7, 8 9, 10, 11,
<2232, Nadrivkdticlbeptife 17, 18, 19, or 20; and each PAG
i s i ndependently selected and is a pol yal kyl ene gl ycol
<40 e?zy having n subunits and nis.1, 2, 3, 4, 5, 6,
Ald as$.619,6140, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
1 21, 22, 23, 24, or 25; each X is independently
selected and is a linking noiety. 6. The natriuretic
<2xenpizund conjugate of claimb5, wherein the nodifying

<§ i et has a fornula: O QA" S" CaX(CH2CH20)"
515 ) EXORn4faLgula 1A). 7. The natriuretic

conpound conjugate of claim5, -wherein the nodifying

<2Xpiety . has a forgula: O OS H3CQ CH2CH20 " '

‘zigbmi-'lf&ﬁ')mﬁécf—ﬁ’tf rnula 1B). 8. A method of -treating

<4t@>-can3di ti on characterized by an excessive |evel of
extracel Jular fluid, the nethod conpri sing

Gmaé?ﬁ‘ %ﬁgté&‘i ng to a subject in need thereof a . _
pharmaceuti cal |y acceptabl e anount of a natriuretic
conpound conj.ugate of clai nP&e 40 WO 2005/ 116655
PCT/ US2005/ 019249 9. The natriuretic conpound _
conjugate of claim1, wherein the nodifying noiety
has- a formula: O 10. The natriuretic conpound
conjugate of claimb5, wherein the nodifying noiety
has a formula;: © O7 O 7 11. The natriuretic
conmpound conj ugate of claim 1, wherein the nodifying
nmoi ety -has a formula: i O i0O-—~0-iO~~0~i CaOxNH O
110~~0O -,i O~~0O~i @OAN 'O H 12. The natriuretic



natriuretic conpound conjugate is a nonoconjugate. 22.
A pharmaceutical conposition conprising the
natriuretic conpound conjugate of claim9 and a
pharmaceutically acceptable carrier. 23. A

phar maceuti cal conposition conprising the natriuretic
conpound conjugate of claim 10 and a pharnaceutically
acceptable carrier. 102 WD 2005/ 116655

PCT/ US2005/ 019249 24. A pharmaceutical conposition
compri sing the naidyl gt igsyRATPANNASCRNI HO-IE,Of cl aim
11 and a pharmaceutically accéptable carriéer. 25. A
:ﬁﬁgr ceutical conposition conprising the natriuretic
<ERbpewpd conjugate of claim 12 and a pharmaceutically
<ZiGeepraifti eiddasaquence 26. A pharmaceuti cal conposition

nprising the natriuretic conpound conjugate of
%ﬁaimh&4uagqcamgp§@naceuticalIy acceptable carrier.

27. A pharmaceutical conposition conprising the
<4t riffretic conmpound conjugate of claim 15 and a -
cRhanRgeutd cal |y acceptable carrier. 28. A
lpharnmaceutical conposition conprising the natriuretic
conpound conjugate of claim 16 and a pharnaceutically
<xdAocegsabl e carrier. 29. A pharmaceutical conposition
<Xddnpdising the natriuretic compound conjugate of

jgﬁéiﬁf&}iagqgéq&gégnaceuticalIy acceptabl e carrier
A pharnaceuti cal conposition conprising the

30.

< rpuretic.c ound. conjugate of claim 18 and a

<§|é%iar br%tcré'd'feict&‘él%gehgﬁcept able carrier. 31. A

<40kar ARceuti cal conposition conprising the natriuretic
ompound, . conj ygat.e of cl.aim 19 and a pharmaceutically

?@c@gp@sgbﬁg g1aér rHjlgse?"?s %f %AS giartliceuti cal conposition
conprising the natriuretic conpound conjugate of

<2 %?ig§20 and a pharmaceutically acceptable carrier.

<2 phar maceuti cal conposition conprising the

<
<

<2ﬁ%§rPKﬁ,tip conpound conjugate of claim21 and a

<24 arﬁﬁEgU?FEéFFVméﬁceptable carrier. 34. A nethod of

<2pmki ng the natriuretic conmpound conjugate of claim9,

<2¢¥e Natsidrediceaprifisi ng chenical ly coupling the

<«4f®di §¢ying noiety to the natriuretic conpound. 35. A
met hod of making the natriuretic conpound conjugate of

(151%IGéVrﬁSEO°}13t ¢ et hod conprising chemcally coupling
the nodifyinhg noiety to the natriuretic conpound. 36.
A nmet hod of meking the natriuretic conpound conjugate

_j% < %m m 11, the nethod conprising chemcally

<2TAuUpdgrng the nodifying noiety to the natriuretic

- <2Tonpouiticid03e4En&005/ 116655 PCT/ US2005/ 019249 37. A

<Jpthod of making the natriuretic compound conjugate of

<«23-ai e tiretREpRINO conpri sing chem cally coupli.ng

. the nodifying noiety to the natriuretic compound. 38.

“4%>ne¥’hod of making the natriuretic compound conjugate

clohiclat middiistine nikeihogscarPEisi ng chenical ly

1 coupling tHe nodifying noi#y to the natriuretic
conmpound. 39. A nmethod of meking the natriuretic

~<2menmeund conj ugate of claim15, the nethod conprising

:% erdlcal |y coupling the nodifying noiety to the

- 51t I’ﬁﬁ@{.ﬁ{:%ﬁ caypoynd. 40. A nmethod of making the
~natriuretic conmpound conjugate of claim16, the

<22f»t hod conpri sing chenmical l'y coupling the nodifying

- noiety to the natriuretic C%Wﬁdﬁnd, 41. A nmethod of
meki ng the natriuretic conpound conjugate of claim1l17,
the nmethod conprising chemically coupling the -
nodi fying noiety to the natriuretic conmpound. 42. A
nmet hod of making the natriuretic conpound conjugate of
claim 18, the method conprising chem cally coupling
the nmodifying noiety to the. natriuretic conmpound. 43.
A nethod of naking the natriuretic conpound .conjugate
of claim 19, the nethod conprising chemcally



<400> 1 Cys Phe Ay Arg Xaa Met Asp Arg Ile | eer Ser
Ser ser Ay LeU dy «cys <210> 2 <211> 17 <212> PRT
. <213> Artificial .Sequence <220> <223> Natriuretic
Peptide <220> <221> M SC FEATURE <222> (5)..(5)
<223> Xaa is lysine <220> <221> M SC FEATURE Page 1
Seq List 108UTL3_resubm ssion. ST25.txt <222>
(10)..(10) <223> xaa is serine or lysine <220> <221>
M SC_FEATURE -<222> (11)..(11) <223> Xaa is serine and
may be present orcab t 0>, 52212 FEATURE
<2222 NafriiByetit 1RprE 2%§@x1§§§ﬁé‘§e§}”i?"ﬁés’a°'r¥d§%y e
Hpesegt or absent <220> <221> M SC FEATURE <222>
?@%)..(13) <223> xaa is serine and may be present or
segbBantys 1dO0=z1 Z1oydy Ree dAlyycyArghexely Ml LySSpengp | | e
1Xaa Xaa XaaSxaa Ay Leu Ady¥0 1 5 10 15 Cyd5<210> 3
<211> 4 <212> PRT <213> Artificial Sequence <220>
AR PB>Ssdiabel Gpetsec dPepeuddy cy400s Eiseru Say AGer Ser 1
<210> 4 2@211> 4 <212> PRT <213> ArtifB&ial Sequence
<220> <223> Natriuretic Peptide <400> 4 Lys Ser Ser
<Qer 99 <210> 5 <211> 19 <212> PRT <213> Artificial
Sedtiudhce <220> <223> Natriuretic Peptide Page 2 Seq
<A1Bst adOFiHila3_segseHrai ssi on. ST25. txt  <220> <221>
- >SC_FEATURE <222> (1)..(1) <223> Xaa is a peptide of
<HBOMNI: b 0l Qc BT PQeacCi ds and may be absent so long as
x19 is present <220> <221> M SC FEATURE <222>
ob8) - - (6) <223> Xaa can be any naturally occurring
<2aM NQrRCEHTUg220> <221> M SC_FEATURE <222> (19)..(19)
<22223%3Waa(31s a peptide of from1l, 2, 3, 4, 5, or 6
<23M n&PA@df d¥SHRIOTRY anhee agisenthes Fhporgotgngl i s
<«poesent <400> 5 Xaa Cys Phe Gy Arg Xaa Met Asp Arg
Ile Ser Ser Ser Ser Ay Leu 1 5 10 15 dy Cys xaa
INEAGFTE ArdpgarsLep Arg #08 SPRECELYSPhA YT §1 H9 Squence
<220> <223> Natriuretic Peptide <220> <22
A M SC ﬁEAEUREUb< 22> %?)..S;ﬁ <223> xaa is |ysine or
SBrAgPnt fieS,Y<at0s! 5 5% 5Pr'-? b WerAsYaierdhe My er 'y
15 <2105 7 <211> 7 <312> PRT <213> Akificial
,pgaquence <220> <223> Natriuretic Peptide <220> <221>
SSMISGFEATURE  <222> (3)..(3) <223> xaa is |ysine or
<282gi PAMe Page 3 Seq List 108UTL3_r esubm ssion. 5T25. t xt
<2poosrtificdnl seauense Met Val Gn Ay 1 5 <210> 8
CFRll> 6 <212> PRT <213> Artificial Sequence <220>
<22P2 3matNatret i egpiddPept | de - <220> <221> M SC- FEATURE
<222> (3)..(3) <223> xaa is lysine or arginine <400>
- <«28>Ser Pro Xaa Met Val Gn 15 o _

<221> MISC_FEATURE
<222>  (3)..(3) ] |
<223> Xaa is an amino acid modifying moiety conjugation site .

. <220> '

©<221> MISC_FEATURE

<222> (7}..() .

<223> Xaa is an amino acid modifying moiety conjugation site

<220>

<221> MISC_FEATURE

<222> (31..(31

<223> Xaa is an amino acid modifying moiety conjugation site

<400> 100

. S€r Pro Xaa Met Met His Xaa Gly Gly Cys pPhe Gly Arg Arg Leu Asp
. ' : _ Page 28 ' '



<210> 9 <211> 5 <212> PRT <213> Artificial sequence
<220> <223> Natriuretic Peptide <220> <221>
M SC_FEATURE <222> (3)..(3) <223> Xaa is |lysine or
arginine <400> 9 Ser Pro Xaa Met Val 1 5 <210> 10
<211> 4 <212> PRT <213> Artificial Sequence <220>
<223> Natriuretic Peptide <220> <221> M SC _FEATURE
<222> (3)..(3) <223> xaa is lysine or arginine <400>
10 Ser Pro Xaa Met Page 4 Seq Li st
108UTL3_r esubm ssion 2 t, .1 <210> 1 <211> 8
1<212> PRT <2135 At i3k gngééqﬁeesﬁé"ém%%@i; 3>
Natriuretic Peptide <220> <221> M SC FEATURE <222>
S ' ySi ne,.of. argi nj s400> 11 Pro
A%? em(eG?’) QSF%%EnS)%aGQ 5’35&“ %yy&51£5§ {’%2%133392*@2?19 7
<212> PRT <213> Artificial sequence <220> <223>
SNatrijgietic Peptide <220> <221> M SC_FEATURE <222>
381) <223> Xaa is lysine or arginine <400> 12 Xaa

<11y .
<dviet .dn ser Ay 15 <210> 13 <211> 6 <212>
<%E%'¥%E§§%%@§%%WET§I Sequence <220> <223> Natriuretic
<R@ptide <220> <221> M SC_FEATURE <222> (1)..(1)
<223p3Naygretdc|Regtife or arginine <400> 13 Xaa Val Leu
Arg Arg Hs 1 5 Page 5 Seq Li st
<ZBOBUTL3 resubm ssion. ST25. txt <210> 14 <211> 5 <212>
zg%ﬁ' 3%?5—% ¥ficial Sequence <220> <223> Natriuretic
<2ept K€ is<B2Awing 2213 HSCiFEARE confiddidnldite(1)
<223> Xaa is |lysine or arginine <400> 14 xaa Val Leu
<2 < fﬁﬁ;ﬁ%ﬂ%RE<21o> 15 <211> 4 <212> PRT <213>
<2Api i LTy, al119equence <220> <223> Natriuretic Peptide
<FpoXaxisian MIBSC REATORT YRR ACety Ionjugayion28i3e xaa i s
<doysSi pgy or arginine <400> 15 xaa Val Lea Arg 1 <210>
16 <211> 5 <212> PRT <213> Artificial Sequence
Clupd>Xaz g Anfre Grethe P dea He00w A® Argaval Leu
Y Ag Arg <210> 17 <211> 4 212> PRT <213>Artifi ci al
.sequence <220> <223> Natriuretic Peptide <400> 17
Hipafd 8ol LESE1Y6BUTIS Sgééﬁbrﬁf‘gs%@rf@T . Boot AsnAr g Vall
Leu Arg <210> 18 <2f1> 25 <212> PRF <213>

Artificial sequence <220> <223> Natriuretic Peptide
Ala Pro ?gr Thr ser Ala

<

<210> 102

<211> 22

<212> PRT

<213> Artificial Sequence
<220>

<223> Natriuretic Peptide

<400> 102
g1y Leu Sear Lys §1y Cys Phe Gly Leu igs Leu Asp Arg Ile Gly Ser
: 15

Met Ser Gly Egu Gly Cys

.<210> 103

<211> 28

<212> PRT

. <213> Artificial sequence

Page 29



. o<

<220> <221> M SC FEATURE <222> (1)..(1) <223> Xaa is
| ysine and may be an am no acid other than |ysine so
long as .one of X12 or X25.is |ysine <220> <221>

M SC_FEATURE. <222> (12)..(12) <223> Xaa is |lysine and
may be an am no acid other than lysine so |long as one
of x1 or x25 is lysine <220> <221> M SC FEATURE
<222> (25)..(25) <223> Xaa is lysine and may be an

am no acid other than |ysine so Iong as one of x1 or

x12 is lysine <4OQ Sg. Ay Cys
<Plte Gy Arg xaa I\/leet> eAjth%?g |I"ées limg 110(5'%%5 &r ser
<& daErigreticetepdde Cys xaa 20 25 <210> 19 <211> 4

<212> PRT <213> Artificial' Sequence <220> <223>
<N@b1 i ur et| c Peptide <400> 19 val Leu Arg Arg 1 <210>

3% RE<212> PRT <213> Artificial <220> <223>
<Iatri Eeits| fﬁetﬁ’mﬁhéﬂ%rﬁégﬁe L2 Oyl if
108U‘Eb83_uge’smbm1ssnenat5 UNI*DeTrmImQE en a ’éﬁ.gﬁg‘é‘ﬁ’%ﬁy

M SC WERTUREteadoh srqipyne (5) <223> x |s an am no acid
<4vayvi ngsa nodifying noiety conjugation site coupled to
t he m)dlf noi ety so Ionq as x18 is any other am no
serche BF 4 g%‘&éﬁr GHarRE Gy lncAragAsheam STe G1y
M SC_FEATUR <222> (18)..(18) <223> x is &h anino
A1amfﬂ havi nﬁ% %/ ng noi ety conjugation site
ot &Y g&gf‘ﬁ‘é &t PR GERTNEtAIs ™ ong as x5 is any
other amno acid or an unconj ugated | ysi ne <400> 20
5%; PE; Gy Arg Xaa net Asp Arg Ile Ser Ser Ser Ser
beU Ay 15 10 15 Cys Xaa <210> 21 <211> 19

<X 2PRPRT <213> Artificial Sequence <220> <223>
<Udr r AV $i@) Fegienge <220> <221> M SC FEATURE <222>
<bd) .. (1) <223> Xaa is Ser, Ser@y, GyserQy,
<2&3nCONySdudtye Peptideslnd yser@dy, MetVal@ndySerdy,
Lys Met Val A ndyser@yy ProLysMetValdndySerdy,
<22y ProLysMet Val A n@ ySerdy, (102 amino acids of

<2ﬂ ?\ﬁ#ﬁéﬂmﬁ positions 1-99 or C-term nal <220>
J 19 19). < 23> Xaa is C]—|
@A},L}R%Uraﬁg} o‘ﬁ-")ga1 MBI &Y' and the
<4ﬁ%| 94 ng noiety" are i ndependent ly | ower al kyl .
Cc a al, ey
ieﬁﬁréa}lapfeﬁg&r %&s@f Ce Ey Eﬁ\éﬂl’ 1%\7’§~ SX%A?S(EHS; or
the amides NH2, NHR, or NR m)d|fy| ng <400> 21 Xaa
Ar oPhe &y ,110e Ser Ser Ser Ser
% Leu grl%ﬁrGgeeragq/ﬁ/sh@agﬁ’ggg <210> 22 Seq Li St
108UTL3_r esubm ssion. ST25. txt <211> 4 <212> PRT <213>
<29t i fdsci al sequence <220> <223> Natriuretic Peptide
<2m4>005 22 An Gy Ser dy 1 <210> 23 <211> 5 <212> .
gRT E'g ey t|f| cial Sequence <220> <223> Natriuretic
6>‘§’§G'Va| dn dy Ser Ay 15 <210> 24
<21@11> 6. <212> PRT <213> Artificial Sequence <220>
<23y Matirer i BeAtddPept i de  <400> 24 Met Val Gn Gy
<4@pr fdsy 1 5 <210> 25 <211> 7 <212> PRT <213>
' Artificial Sequence <220> <223> Natriuretic Peptide
LYSXpbLe9g\rpyArovet Val QA n Sly ser Ay <210> 26 <211> 8
<212> PRT <213> Artificial sequence <220> <223>
5 trjuretic Peptide Page 9 Seq List
51983 _resubmi ssi on. ST25. t xt

<212> PRT
. <213> - Artificial sequence

<
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<400> 26 Pro Lys Met Val A n dy Ser dy 15 <210>
27 <211> 9 <212> PRT <213> Artificial Sequence <220>
<223> Natriuretic Peptide <400> 27 Ser Pro Lys Met
Pal Gn @y ser Ay 1 5 <210> 28 <211> 10 <212> PRT
<213> Artificial sequence <220> <223> Natriuretic
Peptide <220> <221> M SC _FEATURE <222> (1)..(1)
<223> xaa is the 102 am no acid sequence of positions
1-99 for the human protein or a c-termnal portion
t hereof <400> 28 Xaa .Ser. Pro Lys Met Val ?n Gy Ser
Ay 15 10 <210¥% 3L PPUAresyqmssionTsTas s
<Aoti ficial Sequence <220> <223> Natriuretic Peptide
<podevgursigc\peptidey Arg <210> 30 <211> 5 <212> PRT
<F0d13>pértificial Sequence <220> <223> Natriuretic
Peptj de Page 10 Seq List 108UTL3_resubm ssion. ST25. t xt
‘f@(‘:ﬁ’t‘)k‘@b“ﬁ?s Val Leu Arg Arg 1 5 <210> 31 <211> 6
<212> PRT <213> Artificial Sequence <220> <223>
Natriuretic Peptide <400> 31 Lys Val Leu Arg Arg H's
4l 510> 32 <211> 24 <212> PRT <213> Artificial
<Beguence <220> <223> Natriuretic Peptide <220>.
<3P 1 Armfso A EEpumEe <222> (1)..(1) <223> Xaa is H,
JHHelyserdy, or HSerProLysMetVal G ndySer@y <400> 32
<2%aa Qys-ibPhaiCpgpidg Lys Met Asp Arg Tie Ser Ser ser
Ser Ay Leu 15 10 15 dy Cys Lys Vval Leu Arg Arg
s 20 <210> 33 <211> 9 <212> PRT <213> Artificial
<ReéguebserFEBR@> <223> Natriuretic Peptide <400> 33
:5%%1 ng@%s Vet val Gin Gy Sﬁ}re GI% LB <210> 34
£3113%99° B350 pRt %S A PR YA ¥ fence Page 11
<2@6¢ List 108UTL3 resubm ssion. ST25.txt <220> <223>
jﬁé%rrggjfe_{?%“%ptide <220> <221> N1l SC_FEATURE <222>
08 . Xedis w2Amnda@id ShbothHABRSe O y <2205 <221>
) SC FEATURE <222> (19)..(19) <223> Xaai s
H8PValdepALghr gTyy- OH,  Asnval LeuAr gAr goH,
<28snVapheu@ry Tyr OH, ASnVal LeuArgOH, AsnVal LeuCH, or
<2PA%n SErPhHE Avgingr OHan gmine gaidt otheertboh T¢40@> 34 Xaa Cys
«abhe @y Arg Arg Leu Asp Arg Ile Gy Ser Leu Ser Gy
Leu 1 510 15 dy Cys xaa <210> 35 <211> 6 <212>
SePHTOMRIYLtAY ﬂfbﬁél 5Ge§lesye PheZdParg22@>Mddatsd uretic
Peptide <400> 35 Asn Val B8u Arg Arg Tyr 1 5 <210>
36 <211> 5 <212> PRT <213> Artificial Sequence <220>
A"Q2128>5%a§8ﬂ’i $retsrcGhepey by Cra0ez V3b LAYrArYaAraLEls Arg
Arg 1 57 <210> 37 <211%°5 30 |

<210> 108
<211> 32

-<212> PRT

<213> Artificial Sequence

<220>
<223> Natriuretic pPeptide

- <220>

- <221> MISC_FEATURE

<222> (1)..(L)

<223> Xaa is a C-terminus modification site such as serine

<220>
© <221>  MISC_FEATURE
<222> (15)..(1%)
<223> Xaa is an amino acid other than lysine
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<212> PRT <213> Artificial Sequence <220> <223>
Natriuretic Peptide Page 12 Seq Li st

108UTL3_r esubmi ssi on. ST25.t xt <400> 37 Asn Val Leu
Arg Tyr 1 5 <210> 38 <211> 4 <212> PRT <213>
Artificial sequence <220> <223> Natriuretic Peptide
<400> 38 Asn Val Leu Arg 1 <210> 39 <211> 3 <212>
PRT <213> Artificial sequence <220> <223> Natriuretic
Peptide <400> 39 Asn Val Leu 1 <210> 40 <211> 5
<212> PRT <213> Artif.i cial guence <220> <223>
JNatriuretic Peptidée Uéﬁoﬁguﬁ—'ﬁgﬂbr’géfw% ArS Tyr 15
<§1OMIMFM&5 25 <212> PRT <213> Artificial sequence

523204282588 Nat 1 i yret | i de . <220> <221>
M %C%Eﬁ%ﬁEmb%%g(AfﬁeP?%nl g%ﬂ%% xaa is Ay, Serdy,
<H)0> GIP&er 3 y( ASpLys; ArgH SGE nASpLys,
, = y . ,
ST LKL VAT ol Sy AN e e R
108UTL3 resubm ssi on. ST25. t xt
I ' <220 <221>
i o B 1058 L ME s e T e,
NH2; or NR R' wherein R and R' are independently 1-4

<X08L bagg | ower al kyl; AsnLys; AsnLysval; AsnLysVal Leu;
:gAQanSval LeuArg; AsnLysVal LeuAr gArgLys;
hL ArglLysTyrHi s; or the am des (NH2 or
< '?N?iégggegueggﬁo> 41 xaa Cys Phe Ay Arg Arg Lys
<2%g% Met Asp Arg Ile Lys Met Ay Ser 1 5 10 15 Ser
¢y BrEStigPEPlide) Gy COys Xaa 20 25 <210> 42 <211>
8 <212> PRT <213> Artificial Sequence <220> <223>

<§ riuretic Peptide <400> 42 Arg Hs A@n Asp Lys. dy
by %{&f THRE <210> 43 <211> 10 <212> PRT <213>
<2BB:A | kaxCi al1 «R20=mic23dwisNatri uretic Peptide <400> 43

oYt Val Arg Hs Gn Asp Lys Gy Ser Gy 15 10 <210>
<24 <Blb>pehfure<212> PRT <213> Artificial sequence
<2222081932239) Natriuretic Peptide <400> 44 Thr Met Met
<R3 Mg Hilstolp amde piSly Ser Ay 1 5 10 Page 14
<4&®@q tdest 108UTL3 resubm ssion. ST25.txt <210> 45 <211>
13 <212> PRT <213> Artificial sequence <220> <223>
TandvF i he ety candetity Het ASIOS TS Sey Semifier i Get Laval  Ar g
Hs An Asp Lys Ay Ser GI); 15 10 <210>"46 <211> 14
<212> PRT <213> Artificial sequence <220> <223>
GIX&YF i"Gfetic Peptide <400> 46 Pro Lys Thr Met Met val
Arg Hs An Asp LYS Gy Ser Ay 1 5 10 <210> 47
5 11> 15 <212> PRT <213> Artificial sequence <220>
b 23}%0Natri uretic Peptide <400> 47 Ser Pro Lys Thr
«<2Nbt it Val Arg Hs Gn Asp Lys Ay Ser dy 1 5 10 15.
<2131 otdgicial Sequence : .

- <220 )
<223> Natriuretic Peptide

<400> 110
sSer Pro Lys Met vVal GIn Gly Ser Gly Cys
1 5 10

<210> 111

<211> 9

<212> PRT

<213> Artificial sequence
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<211> 5 <212> PRT <213> Artificial Sequence <220>
<223> Natriuretic Peptide <400> 48 Asn Lys Val Leu
Arg 1 5 <210> 49 <211> 7. <212> PRT <213> Artificial
sequence <220> <223> Natriuretic Peptide Page 15 Seq
Li st 10SUTL3_resubm ssi on. 5T25. txt - <400> 49 Asn Lys
Val Leu Arg Arg Lys 1 5 <210> 50 <211> 9 <212> PRT
<213> Artificial Sequence <220> <223> Natriuretic
Peptide <400> 50 Asn Lys Val Leu Arg Arg Lys Tyr His
1 5 <210> 51  <21dep M¢ 163073 FRIbTR1 AR, &1 il al
<B@guence <220> <223> Natriuretic Peptide <220> <221>
<MPsCNeEROREC Reppide (1) .. (1) <223> xaa is Ay, Ser
<Ldoy, 1erySerdy (ASpLys, ArgH sd nASpLys,

I\/tiaIAr%Hi sd nAW;{)Lys, Thr Met Metval ArgH sd
PrPASHELYSt Vel dmi e et VaAr gHi sG nAspLys,

ProLysThr Met' Met Val ArgHi s@ nAsplLys, or <220> <221>
M_SC_FEATURE <222> (19)..(19) <223> xaa is OH NH2,
S NR'R wherein R and R' are independently 1-4
<xasbert| ower al kyl; AsnLys; AsnLysVal; AsnLysVal Leu,
<Z43n L sl el AFegivensenLysVal LeuAr gAr glys;
AgpLysval LeuAr gArgLysTyrH s; or the ami des (NH2 or
<29 RiptitinegswdofrepeitB0> 51 Xaa Cys Phe Ay Arg ArglLeu
<@p AE% Ile Ay SerLeuser Ay Leu 15 10 15 dy Cys

Ba 2210> 52 <211> 6 <212> PRT <213> Artifici al
Lyseptengie 61320 sePade <46 Seq Li st
1108UTL3 resdbni ssion. ST25. t xt <223> Natriuretic
Pepti de <400> 52 Asn Val Leu Arg Arg Tyr 1 5 <210>
<288><2131> 24 <212> PRT <213> Artificial Sequence
j%égo% <223> Natriuretic Peptide <220> <221>
<2VB:SCa

FEATLRE seqdde (1).. (1) <223> Xaa is H,
Hdy-Ser-GlL -, or HSerProLysMetVald nd@ySerdy, and
i%égie Qi Gyt £ipags;qar e bridged <400> 53 Xaa Cys Phe Ay
Arg Lys Met Asp Arg Ile Ser Ser Ser Ser Ay Leu 15
<490~ 1813 @y Cys Lys Val Leu Arg Arg H's 20 <210> 54
MeT 36T ¢T24&” cRREys213> Artificial Sequence <220>
1 <223> Natrisretic l\-{’epti de <400> 54 Ser Pro Lys Met

Val @n dy Ser Ay 1 5 <210> 55 <211> 5 <212> PRT
213pArtificial <220> <223> Natriuretic Peptide
:gmoog T55 GQu Asp la @y Au 1 5 <210> 56 <211> 4

e, il e j st 10BUTL3_resubm ssion. 5T25. txt <212>

'<2i% Qg%g%cq%} Heﬁﬁ‘%ﬁ%& Sequence <220> <223> Natriuretic
<2Peptide. <400> 56 Arg Thr Arg Arg 1 <210> 57 <211> 4
<283 NATBMreLdY BEPYIFAR| f i cj al Sequence <220> <223>
<adtriuretic Peptide  <220> <221> M SC- FEATURE <222>

{_'2%. .éZ) <223> xaa is any am no aci d; -
yahid i €M S gV §Y3 SAl aAspAr 9@ uAr gAr g;

Hi sHi sHi sHi sHi sHi sAl aAspArgVal ; :

2ﬂi sHi sHi sHi sHi sHi sAl aASpLys; :
- 5H :S}—é%Hi SH SH SHi sAl aAspLysl | e;
<212>SHeegHi sHi SHi sHi sAl aASpAr gThr ;
<213> Artifictal sequence

<220>
<223> Natriuretic Peptide

<400> 115

_gin Gly ser Gly gys .
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or Hi sHi sH sHi sHi sH sAl aASpArgll e <400> 57 Arg Xaa Lys
Arg 1 <210> 58 <211> 10 <212> PRT <213> Artifici al
Sequence <220> <223> Natriuretic Peptide <400> 58
Hs HHs Hs Hs His Hs Ala Asp Gy u 1 5 10 <210>
59 <211> 12 <212> PRT <213> Artificial Sequence
<220> <223> Natriuretic Peptide <400> 59 H's H's Hi's
Hs Hs Hs Ala Asp Arg Thr Arg Arg 5 10 Page 18
<210> 60 Seq List 108UTL3_resubm ssion. ST25.txt <211>
12 <212> PRT <213 f : 0>,<223>
Natriuretic Pepti %egp{1{<sl§21()d§hﬂ' Zf%qkf‘%%fol—uﬁl%%ffgt <222>
O) 11 10) <223> Xaa is any amno acid or
1B H &P sH sH sHi sAl aAspAr 9gd uAr gAr g;
<H25H|P$1FI| sHi sH sH sAl aAspArgVal ;
<H3sHiASH TS Al 5 HPIERSAl aAspLys;
<HiosHi sH sHi sHi sHi sAl aAspLysl | e;
<H33 HingkirisiFetS Eil bt 818l aAspAr gThr;  or
§H| §ki sH sH sHi sAl aAspArgll e <400> 60 H's Hi's Hi's
Igfs Hs Ala Asp Arg Xaa Lys Arg 1 5 10 <210> 61
GM&&DGMCy5<212> PRT <213> Artificial Sequence <220>
<223> Natriuretic Peptide <400> 61 H's Hs His His
Hs Hs Ala Asp Arg Gu Arg Arg 1 5 10 <210> 62
%&1&110 <212> PRT <213> Artificial sequence <220>
23?,R1Natr| uretic Peptide <400> 62 Hs H's Hs His
<HBs MrsifAtal Asgudicg Val 1 5 10 <210> 63 <211> 9
12> PRT <213> Artificial Sequence <220> <223>
%';@i”NH’Er%P&@%Et <400> 63 His Hs Hs Hs Hs Hs
Al a Asp Lys Page 19 seq Li st
<4PGBULS r esubmi ssi on. ST25. txt  <210> 64 <211> 10
Se$-23{%>L,PRMI'et<213> Artificial Sequence <220> <223>
INatriuretic Peptide <400> 64 Hs His Hs Hs Hs H's
Ala Asp Lys Ile 1 5 10 <210> 65 <211> 10. <212> PRT
<216>13213Art ificial Sequence <220> <223> Natriuretic
|5de <400> 65 H's H's His Hs Hi's H's Ala Asp Arg
ﬂ.t1$1 01 s8d8z66 <211> 10 <212> PRT <213>
ICI a seq ence <220> <223> Natriuretic Peptide
<%Zg% Hi s is Hs Hs His Ala Asp Arg Ile 15
<% %%Breéqzc E’E&TQ"- <212> PRT <213> Artificial
<4Beguence <220> <223> Natriuretic Peptide <400> 67
u 1 <210> 68 <211> 10 <212> PRT <213>
Seﬂr%”??ésl rgélrltygequence Page 20 <220> Seq Li st
108UTL3_resubni ssi on. ST25. txt <223> Natriuretic .
<2§>pth€9e <400> 68 H's Hs Hs Hs Hs Hs Ala Asp Gly
5 <210> 69 <211> 4 <212> PRT <213>.

<2 | PRTCI aI Sequence <220> <223> Natriuretic Peptide
<213> Artificial sequence _ _ .

<220>
<223> Natriuretic Peptide

<400> 119

ier Pro Lys Met val GlIn
5

<210> 120
<211> 4

<212> PRT

<213> Artificial sequence
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<400> 69 Arg Gu Arg Arg 1 <210> 70 <211> 5 <212>
PRT <213> Artificial sequence <220> <223> Natriuretic
Peptide <400> 70 QU Ala ASP dy GU 15 <210> 71
<211> 13 <212> PRT <213> Artificial sequence <220>
<223> Natriuretic Peptide <400> 71 H's Hs Hs His
Hs Hs Ala Asp Ay .Arg Thr Arg Arg 1 5 10 <210> 72
<211> 4 <212> PRT <213> Artificial sequence <220>
<223> Natriuretic Peptide <220> <221> M SC_FEATURE
<222> (2)..(2) P . [ —
<A0Q8UTL3 _resubm sgslggnlglé%]?sgrf?_r%ﬁ%gs gésﬁzg'tgﬁy am no
<3k d NagQoeetio PAPEidKaa LYS Arg 1 <210> 73 <211> 11
4K8123,FRT <213> Artificial Sequence <220> <223>
Natriuretic Peptide <400> 73 His His Hs H's Hs H's
Ly Hetady! @y Arg Val 1 5 10 <210> 74 <211> 11 <212>
PRT <213> Artificial sequence <220> <223> Natriuretic
Peptide <400> 74 His Hs Hs Hs Hs Hs Ala Asp Ay
jﬁ% E% 15 10 <210> 75 <211> 11 <212> PRT <213>
ARl kel al sequence <220> <223> Natriuretic Peptide
<X300ArTFi¢iad ddogendes His His Hs Ala Asp Ay Lys lle
obgd 10 <210> 76 <211> 11 <212> PRT <213> Artificial
<DBYURRGSuret22Bapis483> Natriuretic Peptide <400> 76
His HHs HHs Hs Hs His Ala Asp Ay Arg Thr 1 5 10
“490yeldd sSeq List 108UTL3 resubmi ssion. ST25.txt <210>
Ly TMee2dali>cThlc1y<212> PRT <213> Artificial Sequence
1<220> <223>5Natriuretic Peptide <400> 77 His Hs His
Hs Hs His Ala Asp Ay Arg lle 15 10 <210> 78
<XB11¥28 <212> PRT <213> Artificial sequence <220>
:ggz&ﬁ Natriuretic Peptide <400> 78 Arg Arg Asp Ala
980 RS £R¥Q1 Aleffuente <210> 79 <211> 5 <212> PRT <213>
Artificial sequence <220> <223> Natriuretic Peptide
<LLMH0> 79 G u Asp Arg Arg 1 5 <210> 80.<211> 11
.“%ﬁ 12§aﬁsﬁ‘|re&i?§ytﬂ\ré§ifici al Sequence <220> <223>
<498t r il etic Peptide <400> 80 His Hs H's Hs Hs H's

p g 15 10 <210> 81 <211> 8 <212>
iygd%tgﬁséﬁ‘ﬁﬁg?g al sequence <220> Page 23 Seq Li st

. 108UTL3_resubmni ssi on. ST25. txt <223> Natriuretic
- ofgptigke <400> 81 Arg Arg Asp Ala G u Asp Arg Arg
<2¥2107 82 .

<212> PRT
<213> Artificial sequence

- <220>
<223> Natriuretic pPeptide

<400> 123
kys Met val Gin g1y Ser Gly

<210> 124
<211> 29
<212> PRT
<213> Artificial sequence

<220>
<223> Natriuretic peptide

“<220>

<221> MISC_FEATURE

- <222>  (3)..03) .
: ' Page 35



<211> 5 <212> PRT <213> Artificial sequence <220>
<223> Natriuretic Peptide <400> 82 Gu Ay Asp Arg
Arg 15 <210>.83 <211> 12 <212> PRT <213>
Artificial Sequence <220> <223> Natriuretic Peptide
<220> <221> M SC FEATURE <222> (7)..(7) <223> xaa is
an am no acid sequence from3 to 40 am no acid residue
in length <400> 83 His Hs Hs Hs Hs Hs xaa Gu
Ay Asp Arg Arg 1 5 10 <210>. 84 <211> 8 <212> PRT
<213> Artificial q 2 . iyretic
<Pt e 1<ehQom B4 R o e B e
@10>2 5 <211i 5 <212> PRT <213> Artificial Sequence
<@H0L?bage 24 Seq List 108UTL3_resubni ssion. sT25. t xt
ser?2 B> xiNatiet waetdla dPeplerdel y<dB30phe861yGary Gy MASPsEr o Arg
11 5 <210> 86 <211> 11 <21¥ PRT <213> Ariffici al
Sequence <220> <223> Natriuretic Peptide <400> 86
Atd slaHser SES skf SeHi@yHies Gyucy@l yysAsgl Pso Arg 1 5 10
<210> 872€211> 9 <212> PRT <213> Artificial sequence
<220> <223> Natriuretic Peptide <400> 87 Ala Arg Ay
<f9p ARA A u Asp Pro Arg <210> 88 <211> 5 <212> PRT
:ﬁ 1328Artificial Sequence <220> <223> Natriuretic
< eptm&afisﬁﬁ0> 88 Au @y Asp Pro Arg 1 5 <210> 89
<<211> 11 <212> PRT <213> Artificial Sequence <220>
3 ' I.c: Peptide <400> 89 His Hs Hs H's
‘%g% EF@HE%HEG'{?"“ “% Pro Arg 5 10 Page 25 Seq Li st
8UTL3 resubm ssion. ST25. txt '<210> 90 <211> 9 <212>
é ﬁsgé;ﬂ%ﬁéfi cial Sequence <220> <223> Natriuretic
Pept iBe. . (320> <221> M SC_FEATURE <222> (7)..(7)
<ZF23X daargigismydbsito &t nderiidncder o 3y§i9e40
<R ngzacid residues in length <400> 90 Hs His H's
Hs Hs Hs Xaa Met Met 1 5 <210> 91 <211> 5 <212>
SeuRATocya MetVa] Gl iy %éq‘i]é’ﬁé PhepSlysARD PS> "RBAFR uretic
Peptide <400> 91 Asp Asp. AR Ay G| 1 5-°<210> 92
<211> 4 <212> PRT _<213> Artificial sequence <220>
A"<92§1§>5‘N"a§g‘|" geetee Gliér_hePo%V Q%£00> 92 Ala Asp Ay Qu
<210> 93" <211> 4 <212>"PRT <213> Artificial Sequence
<220> <223> Natriuretic Peptide <400> 93 GQu Ala Qy
<%%ﬁ %§6Page 26 Seq Li St 1080TL3_resubni ssi on. ST25. t xt

C<2Y1F
<212> PRT

<213> Artificial Sequence

<220> .
-<223> Natriuretic Peptide

<
<
<

<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> X is 1 to 10 amino acids

<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> Xaa is 1 to 10 amino acids
<400> 126

iaa cys Phe Gly ?rg Arg Met Asp Arg %Ee Ser Ser Ser Ser igy Ley

Gly Cys Arg ggl Leu Arg Arg
o ' ' Page 36



<210> 94 <211> 4 <212> PRT <213> Artificial Sequence
<220> <223> Natriuretic Peptide <400> 94 Qu Gy Asp
Ala 1 <210> 95 <211> 11 <212> PRT <213> Artificial
Sequence <220> <223> Natriuretic Peptide <400> 95
GQu dy Asp Ala Hs His Hs HHs Hs Hs Gu 1 5 10
<210> 96 <211> 5 <212> PRT <213> Artificial .Sequence
<220> <223> Natriuretic Peptide <400> 96 Gu Ay Asp
Ala rlu 15 <210> 97 <211> 11 <212> PRT <213>
Artificial Sequen 2 2 j AT &b epti de
<400> 97 Gu Hi s %ﬁ;ﬁ%gﬂ&@%ﬂ%u%&kﬁéﬁ&g%xg y Gu
<%§ 1197 <210> 98 <211> 31 <212> PRT <213> Artificial
< 3guqace <220> Page 27 Seq Li st
<ZIR8UPRB_r esubm ssi on. ST25. t xt <223> Natriuretic
<PBdpt PETTIGTI>SIYe S8 Pro Lys Met Val G n Gy 5er Ay
Lys Phe Ay Arg Lys Met Asp 1 5 10 15 Arg lle Ser
<238r BetribeetiGneptsle Ay Cys Lys Val Leu Arg Arg 20 25
30 <210> 99 <211> 32 <212> PRT <213> Artificial
<Beguence <220> <223> Natriuretic Peptide <220> <221>
%?C%Efmg RE <2ﬁ2> (31)..(31) <223> Xga i's Iﬁsi Rle or
Ak v j r . ar gi. N < Thr a
“bro Argq er gﬁ"@ﬁgm%é %Pg’mggr&ggr&%rsté%e?@qﬁeG y Arg
151015 Asp Arglle Ay Ala A n Ser Ay Leu
Y Oid R ber Phe Xaa Tyr 20 25 30, <210> 100 <211>
232> x2d 3% PRI <2lide At ficial sequence <220> <223>
<4V(§@3tr5%; etic Peptide <220> <221> M SC FEATURE <222>
.7(3) <223> Xaa is an am no acid nodifying noiety
cysortjeugbt Aanxsd Met asp 205 22Xhz AW SGuREATHRE <222>
L(7)..(7) <223> xaa is an ari®no acid nodifying noiety
conjugation site <220> <221> M SC FEATURE <222>
<2131) 124 31) <223> xaa is an am no acid nodifying noiety
j%i@nja tion site <400> 100 Ser Pro Xaa Met Met Hi s
<2fa fdifidin Qegudthe Ay Arg Arg Leu Asp Page 28 Seq
<2I§%i)>st 108UTL3_r esubm iSi og. STéS/.tzts \1”5 EO 1,5Ar A;(g e
. - eu Ay s n Val Leu g Xaa
<2Ty>¥ %gré%%%b%é%%g 101 <211> 38 <212> PRT <213>
3 tificial Sequence <220> <223> Natriuretic Peptide
5552200 sc 227y SC_FEATURE  <222> (3)..(3) <223> Xaa is
<2ar- ag@@mo.@op d nodi fying noi ety conjugation site <220>
2P %2V SAYFATRIREN aapp scidigiher (thay acgidse xaa is an
<«48¢8 npgaci d nodi fying noiety conjugation site <400>
101 Gu Val Xaa Tyr Asp Pro cys Phe Ay Hs Xaa lle
SeAd}o Avg HateYasAIn §1%5 540 616 C%Hi"ée\ﬁdv rEgrLyasfetLase 4 y
cys Pro Ser” Leu Arg Asp Pr & Arg Pro Asn 2 530 Aa
Pro Ser Thr Ser Ala 35 <210> 102 <211> 22 <212> PRT
APG ] Senr SOt T BET quee'hgéy Cy92gs Vad 2as MatAtiour et i ¢
" Peptide "<400> 102 Ay Léu Ser Lys Sly Cys Phe Ay Leu
'-<2L s Leu Asp Arg Ile Ay ser 1 10 15 net Ser Ay Leu
SRy ;%?S - -
<212> PRT
<213> Artificial sequence

<220>
<223> Natriuretic Peptide

AAAA

<220>

<221> MISC_FEATURE
1 <222>  (27)..Q27) -
' Page 37



20 <210> 103 <211> 28 <212> PRT <213> Artifici al
sequence Page 29 <220> Seq Li st

108UTL3_resubni ssi on. ST25. txt <223> Natrjuretic
Peptide <220> <221> M SC _FEATURE <222> (12)..(12)
<223> Xaa is nethionine or isoleucine, and when a

nmodi fying noiety conjugation site is at the

N-term nus, then Ris changed to 1|ysine instead of

ar gi ni ne <400> 103 5er Leu Arg Arg Ser Ser Cys Phe Ay

GIyArgXaaAsp%; Il @P&l 1 15;‘,£|2 n Ser
35y ik 16 sk Brne A B R Cr R B 4155310, 04
<211> 27 <212> PRT <213> Artificial Sequence <220>
<4093 atriuretic Peptide <220> <221> M SC FEATURE
SeF2A4d>Lys2Mgt VAL 6)n €22 3ar XAR &8 IvHRES13 M rgNBisUkcd] Adp
1 occurring ahino acid <40030104 Ser Pro Arl Met Val
@n dy Ser Ay 1lyys Phe Ay Arg Lys nmet Asp Arg lle
ArgerteSsdr Ser s@eseiGoyy lLew B eyEyGiaXaa ) &% arg210> 105
<211> 5 2&212> PRT <21325Artificial Seqgifence <220>
<223> Natriuretic Peptide <400> 105 Lys Val Leu Arg
<2Mg 13210> 106 <211> 4 <212> PRT <213> Artificial

ES%U e Page 30 Seq Li st
<2 FfEaVELsSicen. ST25. txt  <220> <223> Natriuretic

Peptide <400> 106 Lys Val Feu Arg 1 <210> 107 <211>

<2 <212> PRT <213> Artificial sequence <220> <223>
<22§t r?‘%&i‘t"?egﬁbgﬁﬁg‘% <220> <221> M SC_FEATURE <222>

3)..(3) <223> xaa is lysine or an am no acid ot her
2efan,lSiNer<220> <221> M SC_FEATURE <222>
<2f2A4) (3%1.4%%2%22?» xaa is an am no acid other than

<2P3psi ¥am iscdpgnex xygreing SCr FEATRE Xaa@ 2fere @75, 1(127) 1-50
oo ol S5 S5 S dhl ABBL A P e
<400> 107 Ser "Pro Xaa' Met Va n y Ser Ay 1lyys Phe

<409y Wy Xaa Met Asp Arg ile Ser Ser Ser Ser Ay feu

sefpro Y3 MaavMakid 8l AL efy Fybise & e lfkp 108

1 <2119%2 912> P <213;NA30(tifieci gl‘gge%%ersce P<220>
<223> Natriuretic Peptide <220> <221> M SC_FEATURE

Arg238>seb 19er- £ek) s&r2eR> 1L &A1Y Ty 1L§s Wali el Us i fdacation
site suci® as serine <220> <221> M SC_FEXTU E <222>
(15)..(15) <223> xaa is an am no acid other than

<21psim| Page 31 <220> Seq Li st

:%Hl%%s_r esubm ssion. ST25. txt <221> M SC_FEATURE

2 2 <223> xaa is an amino acid other than
2

2%& nreJc %l%foég%gc aa Ser Pro Lys Met Val dn Ay Ser

< y s.Phe, Ay Arg Xaa Met 1 5 10 15 Asp Arg lle

<23z "%F“@@PCSE%/M@% Leu Ay Cys xaa Val Leu Arg Arg 20
25 30 <210> 109 <211> 19 <212> PRT <213> Artificial

- <% quence  <220> <223> Natriuretic Peptide <220> <221>
< Qiﬁ%ﬂfﬁ@)ﬁ# <222> (1)..(1) <223> xaa is 1 to 10
<28 Naaald d6yinkd20P af Zdidro MeHCobATURE 1ys222>

< 19)..(19) <223> xaa is 1 to 10 ami no acids <400> 109

<2 éa@(g_FPEQﬁ,ng Arg Arg Met Asp Arg Ile Ser Ser ser

<2Xer @0y, keap 1 5 10 15 dy Cys Xaa <210> 110 <211>
<228p Xapl1is>1PHRT4 @pimeagydsi fici al. Sequence

<400> 131
gys Phe Gly Arg_)s(aa Met Asp Arg Ile ){Sa Gly Leu Gly Cys

Page 38



<220> <223> Natriuretic Peptide <400> 110 Ser Pro Lys
Met Val G@n Ay Ser Ay CyS <210> 111 <211> 9 <212>
- PRT <213> Artificial Sequence Page 32 <220> Seq Li st
108UTL3 resubm ssion. ST25.txt <223> Natriuretic
Peptide <400> 111 Pro Lys Met Val A n dy Ser Ay Cys
15 <210> 112 <211> 8 <212> PRT <213> Artificial
sequence <220> <223> Natriuretic Peptide <400> 112
Lys Met Val A n Sly Ser Ay Cys <210> 113 <211> 7
<212> PRT <213> i <2 <223>
<Natringretic Pept ?“:‘fé Usﬁolgh@?%m%f "é%s § Ser Ay
<2hps 21 5 <210> 114 <211> 6 <212> PRT <213>
e fF IﬁNﬂaTS%%HgEéf <220> <223> Natriuretic Peptide
<400> 114 Val y Ser Ay Cys 1 5 <210> 115
z %2 <212> PRT <213> Artificial sequence <220>
‘3 Sgaﬁ\léf’ﬁt F&FPP%eptide <400> 115 Gn Ay Ser Ay
Page 33 Seq L| St 108UTL3_resubni ssi on. sT25. t xt
<§§=1O> gaéé <212> PRT <213> Artificial Sequence
;Ozg triuretic Peptide <400> 116 Ay ser Qy
<2Qys GIx <§k(i)’g1rihih€ or<dl dwind acidl2kePRHan<PA3e Artifi ci al
gauence <220> <223> Natriuretic Peptide <400> 117
<§§g Frde Epsuddet 1 <210> 118 <211> 5 <212> PRT <213>
<HM#|(L@|&HABequence <220> <223> Natriuretic Peptide
<227p0514 18 268111 M @ridsaniee agif othemsthaapiyssng 19 <211> 6
<2g@12> PRT <213> Artificial Sequence <220> <223>
%§QJE§WEEpt|de <400> 119 Ser Pro LyS Met Val dn
<2 3> Xa Qeﬁ% on‘meﬁg\}c%ﬁe,Pﬁmny n>1nértlsg'|e% ‘me or

equ&rm&sea&@ﬁva Aubetitivh thereof
8UTL3 resubm ssi on. ST25. t xt <220> <223> Natriuretic

260t ife r5400> 120 Lys Met Val Gn 1 <210> 121 <211>
<252> <> @RI <213> Artificial Sequence <220> <223>
<2RiEt r Xaq &% jleupept tdﬁmmﬁm@r ingy or Mbenwalantha oGy 1
5 <AGSERN IS LRI PRT <213> Artificial
<ZS®quence <220> <223> Natriuretic Peptide <400> 122

%5 E§§~ QP@' ndy Ser 15 <210> 123 <211> 7 <212>
dihE] ar@nimEdAHERCEnss24PRe substitution thereof

<400> 132

Ser Pro GIx Met val Gin Gly ser Gly Cys Phe Gly Arg GIx Met Asp

1 5 10 15

Arg Ile Ser ggr Ser Ser Xaa Xaa Xaa Cys

<210> 133
<211> 23
<212> PRT

© . <213> Artificial Sequence

<220> _
<223> Natriuretic Peptide

<220> .

<221> MISC_FEATURE

<222> (10)..(10)

<223> Xaa is threonine, D alanine, arginine, hi st1 di ne, proli ne, or
glutamic acid _ _ _

<220>
<221> MISC_FEATURE
. Page 39



<223> Natriuretic Peptide <400> 123 Lys Met val Gn
Ay ser Ay 15 <210> 124 <211> 29 <212> PRT <213>
Artificial Sequence <220> <223> Natriuretic Peptide
<220> <221> M SC...FEATURE <222> (3)..(3) Page 35 Seq
Li st 108UTL3_resubm ssi on. 5T25. t xt <223> xaa is
arginine, or amno acid other than |lysine <400> 124
5er Pro Xaa net Val G@n Ay 5er Ay Cys Phe Gy Arg
Lys Met Asp 1 5 10 15 Arg Ile Ser 5er 5er 5er Gy
Leu Gy Oys Lys \ly Loy B3 resahissiatsgdde 26
<2221 2%1PRT1(1%213> Art ificial <220> <223> Natriuretic
<¥3épt |XE§I1S<MW-<M‘9W% SCIPEAT UF‘ZE"1 "&222&'"639 acid)or
<2232"X "8 arginine, glycine, or amino acid other than
<d2¢9si ne <400> 125 5er Pro Xaa net Val G n Ay Ser Ay
< e %@;‘Wﬁg Lys Met Asp 1 5 10 15 Arg Ile Ser
19€4r

HaE Sk iSeraGhinel AYs ey ©¥esia, Beny TZ4me) 26er 1 1> 23
<212préRie< mﬁbthmd,lﬁamoa@hnﬁe Uengergindf@) p-anfd @Bmwpheny

Nat r 2IFE0e IR0 et thEIATRRE Pas3bs
(). F%:%g %Egﬁﬁﬁgpghﬁm IO am A6 acids <220> <221>
<4WSC1$EATURE <222> (1)..(1) <223> Xaa is 1 to 10

' ] [ S t Asp
li’%rn&gﬁ I @&égf‘é e;w%e S'%\QPX%Q %ﬁ fh%a%%oﬂfggpr(}g yJVEQIs
Arg Val Leu Arg Arg 20 Page 36 seq List
anaO&HTkgiLEQrS‘#Pé“L%'T?P ST25. txt <210> 127 <211> 14
212> PR20<213>" Artificial Sequence <220> <223>
Natriuretic Peptide <220> <221> M SC FEATURE <222>
<2(15; 16H) <223> Xaa is arginine, or an amino acid other
n4DyS| ne <220> <221> M SC_FEATURE <222> _
é&é )P K#é&ﬁ@@&@éga is'1to 4 amno acids <400> 127
xaa Met Asp Arg Ile Xaa Ay Leu Ay
1 5 10 <210> 128 <211> 31 <212> PRT <213>
<2 1i PrEiYrese feBHEe  <220> <223> Natriuretic Peptide
<220> <221> M SC_FEATURE <222> (30)..(30) <223> xaa
<228 | |ne or an amno acid other than arginine <400>
<§§9@ 5PEBYtys Met sal Gn Ely Ser Ay Cyys Phe Ely
Lcy£1ke§NpAsp Arg Ile Ser Ser Ser Ser Ay Leu Ay
2 s Lys Val Arg Xaa Arg 20 25 30 <210> 129 <211> 31
2grdtRIeqdds3> Artificial Sequence . <220> <223>
<2taB:tr|(w)et(m)Pept| de <220> <221> M SC FEATURE <222>
<2@37) Xag 37)BNPage 37 seq Li st
«3HBUTL3_resubmi ssion. sT25. txt <223> Xaa is arginine
_<2a1> amrsnFerauReci d ot her than |ysine <400> 129 ier Pro
%? ﬁ%@“ 6)Gn Ay Ser Ay Cyys Phe Ay Arg Lys net
N "Ser Ser Ser Ser Ay Leu Ay Cys Xaa Val
<2P_®u Ar Ar 20 25 30 <210> 130 <211> 32 <212> PRT
. <2§?1 Q%H’ ”fTS%ﬁ al sequence <220> <223> Natriuretic
Y g;pt 0> <221> M SC_FEATURE <222> (32)..(32)
<223> Xaa is lysine, cysteine, or |lysine + Xaan where
°>l sm}sép dg 50 or 1-10, and Xaa is any ami no acid,
E&b) am no acids independently selected, or an
<2a31=knmm1amﬂﬁo acid <400> 130 ier Pro Lys Met Sal dn
<4§] gée Ay iyys Phe Gy Arg Lys net ASP Arg Ile Ser -
er Ser Ay Leu Ay Cys Lys Val Leu Arg Arg Xaa
_ ?12(H125H150H15 ?15 His Glu Gly Asp ?59 Arg Xaa Arg Arg ?gp Ala

Glu Asp Xaa Arg Arg Asp Ala G1u ASp Xaa Arg Arg Asp A1a Glu Asp
_ Page 40 : _



<210> 131 <211> 14 <212> PRT <213> Artificial
sequence <220> <223> Natriuretic Peptide <220> <221>
- M SC_FEATURE <222> (5)..(5) <223>. Xaa is arginine or
an am no acid other than lysine <220> <221>
M SC_FEATURE <222> (10)..(10) <223> Xaa is 1 to 4
am no acids <400> 131 Cys Phe Ay Arg Xaa Met Asp Arg
Ile xaaa Gy Leu Ay Cys 5 Page 38 <210> 132 Seq Li st
10BUTL3_resubm ssion. 5T25. t xt <211> 26 <212> PRT
<213> Artificial q CRHzund2 iyretic
Pepti de 28220> <2%%>H%F§%8% T%%E&%ggﬁfg?%gt&E(S)
<223> A x is arginine or an am no acid other than
xday B 'Rrg %22 WTa A8 WepMaSC_FEATURE  <222> (14)..(14)
<223>3£§x I s argi ni netbor an am no acid ot her t han
| ysine <220> <221> M SC_FEATURE <222> (23) . (23)
<223> xaa i s glycine-nethionine-I eucine, _
phenyl al ani ne, isol eucine, or a conservative
substitution thereof <220> <221> M SC FEATURE <222>
(24)..(24) <223> Xaa is |eucine, tryptophan, tyrosine,
or phenyl al anine or a conservative substitution -
t hereof <220> <221> M SC _FEATURE <222> (25)..(25),
<223> xaa is glycine, arginine, or a conservative
substitution thereof <400> 132 Ser Pro dx Met Va
Gn dy Ser Ay Cys Phe AyArg @ x Met Asp 1 5 10 15
Arg Ile Ser Ser Ser Ser xaa Xaa Xaa cys 20 25 <210>
133 <211> 23 <212> PRT <213> Artificial Sequence
<220> <223> Natriuretic Peptide <220> <221>
M SC_FEATURE <222> (10)..(10) <223> xaa is threonine,
o al anine, arginine, histidine, proline, or glutamc
acid <220> <221> M SC_FEATURE Page 39 <222>
(12)..(12) seq List 108UTL3 resubnission.5T25. t xt
<223> Xaa is.lysine, N-nethyl, arginine, serine,
aspartic acid, or proline <220> <221> M SC_FEATURE
<222> (17)..(17) <223> Xaa is arginine, | ysi ne,
tyrosi ne, phenyl al anine, serine, proline, ornithine,
henoar gi ni ne, henoar gi ni ne, p-am di nophenyl al ani ne,
i sol euci ne, or another am no acid that has a positive
charge other than glycine or tyrosine <400> 133 Lys
Cys Phe Lys Gy Lys Asn Asp Arg Xaa Lys Xaa G n Ser
@y Leu 15 10 15 Xaa Cys Asn ser Phe Lys Tyr 20
. <210> 134 <211> 40 <212> PRT <213> Artificial
‘Sequence <220> <223> Natriuretic Peptide <220> <221>
M SC_FEATURE <222> (12)..(12) <223> Xaa is BNP
<220> <221> M SC FEATURE <222> (19)..(19) <223> Xaa
is BNP <220> <221> M SC_FEATURE <222> (26)..(26)
<223> Xaa is BNP <220> <221> NISC FEATURE = <222>
(33)..(33) <223> Xaa is BNP <220> <221> M SC_FEATURE
<222> (40)..(40) <223> Xaa is BNP <400> 134 His H's
Hs Hs Hs Hs Gu @y Asp Arg Arg Xaa Arg Arg Asp-
~Ala 5 10 15 du Asp Xaa Arg Arg Asp Ala Ju Asp Xaa
~Arg Arg Asp Ala G u Asp Page 40 Seq Li st :
-108UTL3_r esubm ssion. ST25.txt 20 25 30 Xaa Arg A«g
"Asp Ala A u Asp Xaa 35 40 Page 41
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